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PREFACE 


TO THE FIFTEENTH EDITION. 


Ix this, as in the former editions, I have followed the plan which 
experience has proved the most successful for teaching the beautiful 
Arr or Paorograpuy, viz.:—A plain description of the simplest 


and most successful method of taking pictures in each of the ap- 





proved processes now in use; confining myself, as far as possible, to 
me method of manipulation and proportion of chemical mixture, in 
preference to a multitude of various proportions and methods, which 


vould tend rather to bewilder a beginner than prove a “ Guide.” 


W. H. THORNTHWAITE. 


November, 1858. 
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PHOTOGRAPHY. 


BY W. H. THORNTHWAITE, 


f AUTHOR OF “PHOTOGRAPHIC MANIPULATION,” ETC., ETC., ETC. 


CHAPTER I. 
INTRODUCTORY REMARKS. 


‘im art of making pictures by the agency of light may be designated 
“uder the general term Photography—a term derived, as is well known, 
tm the two Greek words phos, “ light,” and grapho,“ I write or delineate,”’ 
“adincludes various specific operations to which the appellations of Calotype, 
“ulbotype, Idaguerreotype, and the Collodion processes, have, at different 
¥tiods and on various occasions, been given. 

I Before describing the requisite Lenses and other apparatus necessary 
‘t prosecuting the art of Photography, a short description of the chief 
‘tical properties of light will tend greatly to facilitate the correct under- 
“nding of the meaning of several terms employed in connexion with 
Jenses. 

One of the most important optical properties of light, is that termed 
“action, or the bending of a ray of light when passing through a trans- 
ytent substance, such as air, water, glass, &c., and it is to this property that 
‘te peculiar action of lenses is due. When a convex lens is directed towards 
‘luminous object placed at an infinite distance, as the sun for instance, 
‘bright and luminous spot will be observed on a piece of paper held at 
‘certain distance behind the lens. Now, this spot is called the principal 
tus, or focus of parallel rays of the lens; and its distance from the lenses 
te focal length, which depends upon the convexity of the lens; the greater 
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)D may represent a lens, and C A E parallel rays of light, which on 
assing the lens will be refracted, and, by meeting, form a focus at F’. 


Fig. 1. 
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Again, if the lens be directed towards an object, the rays from which 


te not parallel but divergent, as is the case with objects at ashort distance 
B 
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teamount of convexity the shorter the focus. In the accompanying figure, © 
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2 ON PHOTOGRAPHY. 


the focus F, or the point where the rays meet, will be at a greater distance 
from the lens, and a sheet of paper held at that point will show an incertec 
wmage of the object; and, if the distance of the object from the lens b 
made to vary, it will be found that the nearer it is to the lens the greatel 
the distance the sheet of paper requires to be held behind the lens, to get é 
clear representation of the object, and vice versd. This will, perhaps, be 
better understood by reference to the following cut— 





E | 

Let the dotted lines represent parallel rays of light falling on the lens 
D E, and refracted to the principal focus B, and let A D, A E, be rays 
diverging from the point A: they will converge, after passing the lens, towards 
the point F, where they intersect each other, and form an image of the 
point A; and, if the lens be brought nearer to the radiating point 4, 
the focus F will be lengthened, and vice versd. These alterations 
the focal distance follow certain rules ; for suppose the point A to be placed 
at G, a point equal to twice the principal focal distance C B, the focus # 
will be at H as far behind the lens as the radiant point G is before it. 
If A be placed at I, the focus will be infinitely distant, or the refracted 1a 
will become parallel, and will not form an image; finally, if A be placed 
between I and C, the rays diverge after refraction. Either of the poilts 
A or F may be considered as the focus, for, if the radiant point be F, 
its image will be formed at A, in the same way that A will produce aa | 
image or focus at I’; it is to this relation or interchange between the radial! 
points and foci that the term has been given of conjugate foci. 

The formation of images in that well-known instrument, the camera 
obscura, is due to a convex lens placed in the front of the instrument. It 
has been before mentioned, that all images formed by a convex lens a 
reversed, and consequently inverted. Now, the reason of this, and also ° 
the formation of an image, will be better understood by referring to the } 
following cut ;— 










! if 
tf A F B is an object placed before a convex lens, L L, every point of it, 


will send forth rays in all directions; but for the sake of simplicity, suppose | 
only three points to give out rays, one at the top, one at the middle, andh 
one at the bottom, the whole of the rays then that proceed from the 
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i A and fall on the lens L L, will be refracted and form an image hs 
¥ . on the line A C D, which is drawn direct through the centre | 


the lens ; consequently the focus D, produced by the convergence of | 
eT | the Tays proceeding from A, must form an image of A, only in a dif- 
a jerent relative position ; the middle point of F being in a direct line with 
¢ “the axis of the lens, will have its image formed on the axis G, and the 
ays proceeding from the point B will fourm an image at E; so that by 
magining luminous objects to be made up of an infinite number of 
ndiating points, and the rays from each individual point, although falling 
m the whole surface of the lens, to converge again and form a focus or 
‘presentation of that point from which the rays first emerged, it will be 
"ty easy to comprehend how images are formed, and the cause of those 
images being reversed. 

It must also be evident that in the two triangles, AC B and E C D, that 
D, the length of the image, must be to A B, the length of the object, as 
* the distance of the image, is to C A, the distance of the object from 
é lens. 

This last rule will point out the method to be followed if images are 
required of a certain determinate size ; for example, if C F is equal to C 
G, the image EK D will be of the same size as the object AB; if C F 
f Sas long again as C G, the image will be half the size of the object ; 
. if on the contrary, C F is half the length of C G, the image E D will 
s le double the size of the object A B. 

1 A knowledge of this principle is of some importance, inasmuch as the 
s lative sizes of the image and object can be determined beforehand, 
, ad thus allow more extended applications to be made of those instru- 
, Ments by means of which photographic pictures are obtained. 
t If two lenses be used of the same focus, the images produced by one may 

rendered much more brilliant than those produced by the other, by 

: laving the former of larger diameter; for instance, if one of the lenses 
t "ere two inches and the other one inch in diameter, the former would 
| tercept four times the quantity of light more than the latter, and it is 
f evident the image produced would be four times as brilliant; for example, 
» the cone of light, A B C, in the accompanying figure, would be entirely 
Fig. 4. 
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utercepted by the lens B C, while the lens D would only intercept a small 
Jart ; so, when it is not possible to increase the brightness of the object by 
° lluminating it, the brightness of the image can always be increased by 
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isng a larger lens. 
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Care must be taken not to confound brightness with clearness; they are two 
things totally different, and the gaining of one does not in general depend — 
upon the other ; for it is necessary, in many cases, to stop a portion of light 
from falling on the lens, by which means a much sharper picture is 
obtained. ES | 
When rays of light fall on an ordinary convex lens, they converge, as _ 
before noted, to what is called a focus; if this be carefully examined it will 
he observed that a perfectly exact coincidence of the rays, or in other words 
an exact focus is not produced, those rays striking the edges of the lens 
being more bent or refracted to a focus nearer to the lens than those 
towards the central portion ; this want of coincidence in the rays which 
pass through the central and outer portions of a lens, is termed spherical — 
aberration. This may be more easily understood by observing the accompa- 
nying cut, a, b, c, d, representing the rays of light, and e, 4, n, their respective 
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Fig, 6. 

a ; 

PA RNG at t | N , 

aH Gey ih Lae MUAY i i | Wie h 

: ae i ! 

ay ar Bee 

j ; ini { 
apr aks 

ay d ‘th 

| foci. When a ray of light thus suffers refraction it is decomposed into i 

+ various colours; this is beautifully shown by passing a ray of sun-light ) 







through a glass prism, when it becomes entirely dispersed or separated 
| into seven distinct colours or mixture of colours, in the following order: 
i red, orange, yellow, green, blue, indigo, and.violet. Now, as the action © 
~~ all lenses is due to refraction, it becomes impossible to obtain a focus which q 
will not be fringed more or less by this decomposed light ; this is called : 
‘| chromatic aberration, and its effect will be better understood by the 
following diagram :— 





ye ™M i 
i | it 
a poe i 
1s aie; k 
ou ty 
rh Lb SM ‘ty 
sf If LL be a double-convex Jens, and R R parallel rays of white light. 
‘| composed of the seven coloured rays, each having a different index of ty 
| refraction, they cannot be refracted to one and the same point; the red 
| rays being the least refrangible, will be bent to 7, and the violet rays, being 
i the most refrangible, to »: the distance » r constitutes the chromatic \ 


aberration, and the circle, of which the diameter is a /, the place or point 
_ of mean refraction, and is called the circle of least aberration. If the rays, 
| of the sun are refracted by means of a lens, and the image received OD & y 
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‘tteen placed between C and 0, so as to cut the cone L a / L, a luminous 
tele will be formed on the paper, only surrounded by a red border, 
weause it is produced by a section of the cone L a /L, of which the 
ternal rays, L a L J, are red; if the screen be moved to the other 
ile of 0, the luminous circle will be bordered with violet, because it 
nll be a section of the cone M a MJ, of which the exterior rays are 
tole. To avoid the influence of spherical aberration, and to render the 
jienomena of colouration more evident, let an opaque disc be placed over 
lecentral portion of the lens, so as to allow the rays only to pass which 
teat the edge of the glass; a violet image of the sun will then be seen at 
ted at r, and, finally, images of all the colours of the spectrum in 
lie intermediate space; consequently, the general image will not only be 
*ifused, but clothed with prismatic colours. 
_ The two aberrations, namely, the spherical and chromatic, are the two 
feat difficulties the optician has to overcome so as to produce a perfectly 
sharp and clear focus or picture by means of a lens. It will be observed by 
‘erence to preceding diagrams, that, so far as the errors of chromatic 
‘nd spherical aberration are concerned, they reside chiefly in the edges of 
‘lens; hence the most natural suggestion arises, of cutting off these rays 
iltogether by means of a curtain or diaphragm, and this is one of our most 
tequent resources. But what we gain in correctness by this we lose 
0 illumination; hence it is desirable to place one’s self beyond the 
lecessity of using diaphragms whenever practicable. This can only be accom- 
jlished by constructing the lens of different kinds of glass, having different 
‘mounts of refractive and decomposing power upon lights, such as the 
farieties of flint, crown, and plate glass. The investigation of the relative 
curves in which the various glasses are necessarily to be employed, to compen- 
ate, as far as possible, both spherical and chromatic aberration, is a work 
of the greatest nicety, perseverance, and skill; nevertheless it can be accom- 
dished, and when it has been thus constructed it is termed achromatic. 
_ When a ray of white light, as proceeding from the sun, is decomposed 
into its primitive colours by being passed through a prism, it was dis- 
‘overed by Sir William Herschel that the different colours of the spectrum 
possessed different heating powers, gradually increasing from the violet, 
where it was the least, to beyond the extreme red ; and that the maximum 
‘temperature existed at some distance beyond the red, and out of the visible 
vart of the spectrum. This discovery led to the inquiry, whether the 
chemical effect produced by light on some bodies, especially some of the 
compounds of silver, was due to the heat accompanying it, or to some other 
ause. This investigation has engaged the attention of several modern philo- 
ophers, among whom may be named Mr. R. Hunt and Sir J. I’. W. Herschel, 
who have demonstrated that the chemical effects of light are not due to 
the heat present in the rays, but follow an entirely different law, bein 
rreatest at the violet end of the spectrum, where the heating power is least, 
and least at the red, where the heat is the greatest. 
aa 
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This fact is easily demonstrated by causing the prismatic spectrum to 
fall on a sheet of paper impregnated with chloride of silver, when the paper 
will become blackened at the violet end, and even beyond any visible rays 
of light, the effect gradually decreasing as we approach the red. This 
experiment and several others of a like character have given rise to the 
idea, that there must be some peculiar fluid accompanying light, which 
produces all the chemical changes that we find to be produced by light in our 
photographic experiments. The terms energia and actinism have each 
been proposed as a name for this supposed fluid ; and, although both are 
open to the objection of not being sufficiently definite in their signification, 
the latter term, actinism, is the one now usually adopted. 

Light may, therefore, be said to be made up of three separate and distinct | 
fluids, producing actinic, luminous, and heating effects, and the relation 
of these to each other is shown in the following cut:— 


Fig. 7. 





The shaded portion represents the colours as they occur in the decom- 
posed solar beam ; and the curved lines the relative amount of aetinism, 
light, and heat, which in the case of actinism is greatest at E, and ceases at 
d and e, having a slight increase, however, at F, which may be due, accord- 
ing to some experiments of M. Claudet, to the yellow rays being not merely 
negative in their action, but having a positive destructive influence on 
the effects produced by actinic rays. Light is most intense at C, and ceases 
altogether at a and 4; and heat is greatest at D, disappearing at @ and ¢. 
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CHAPTER II. 


PHOTOGRAPHIC APPARATUS,’ — | 


‘THEIR CONSTRUCTION AND USE; INCLUDING LENSES, CAMERAS, 
CAMERA STANDS, PRINTING FRAMES, ETC. 


PHOTOGRAPHIC LENSES. 


The varieties of lenses required for producing photographic pictures 
may be classed under the following heads: for Views, Portraits, and 
Copying. They are constructed on the achromatic principle, as it may be 
tmed, described at page 5, with this important variation, that the actinic 
chemical rays must be made to coincide with the luminous rays, or those 
which produce the picture as viewed by the eye on the ground glass.* It is 

fom this cireumstance that achromatic lenses such as those employed 
tor telescopes, opera glasses, &c., are not suitable for photographic 


purposes. 





VIEW LENSES. 


These are usually mounted in a brass tube sliding within another tube, 
and actuated by rack and pinion, for the purpose of adjusting the focus 
(fig. 8). In the front is a brass cap for the purpose of opening and closing 
the aperture. The stops, or circular pieces of brass with holes in the. centre 
of different sizes, are placed in front of the lens, at a distance equal 
to its diameter. The size of stop to be employed will depend upon 
the brightness of the day on which the view is taken—the brighter the 
object, the smaller the stop to be employed. Another circumstance which 
will also regulate the size of the stop, will be the deviation of the objects 
composing the view from one plane—the greater the space between them, 
or in other words, the nearer the fore-ground, or the greater the distance 
to be taken, the smaller the stop to be employed. 


* Lenses of foreign manufacture are generally deficient in this particular, 
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The form of the view lens is meniscus, or concavo-convex, and is 
formed of a double convex lens of plate glass, cemented to a double 
concave lens of flint glass. The lens should be kept clean by being 
carefully wiped, from time to time, with a piece of soft wash-leather. 
The proper position of the lens when in the mounting (represented at. 
fig. 8) is the convex surface outwards, so that when the mounting with 
the lens is screwed to the front of the camera, the convex surface is 
inside the camera, and the concave surface towards the stop. 


Fig. 9. Fig. 10. 
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PORTRAIT LENSES. 


These are composed of two achromatic Jenses, mounted in a brass tube 
with rackwork adjustments (fig. 9). The proper arrangement of the lenses 
is shown at fig. 10, by which it will be perceived, that the two flint lenses, 
or those having the thickest edges, are towards each other. The two back 
lenses have a small piece of tube placed between them to keep them 
slightly separate from each other. When the lenses have been removed 
for the purpose of cleaning, great care should be taken that they are returned 
in the proper manner, otherwise the combination will not work with its 
usual distinctness. 

The most essential conditions for a portrait combination of lenses are, 
quickness of action, fineness of definition, and depth of focus ; this latter 
quality is of great moment for the production of first-rate portraits, other- 
wise only those parts which are on the same plane come out sharp and 
distinct, and instead of all the features and dress being equally sharp, 
the eyes, or part focussed, may be so, but the point of the nose or other 
+» projecting parts of the figure become enlarged, distorted, and out of focus. 
= _ The most perfect, convenient, and generally useful arrangement of lenses, 
combining all these essential requirements in an eminent degree, are those 
manufactured by Messrs. Horne and Thornthwaite, which are arranged so as 
to perfectly answer for both views and portraits. Fig. 10 represents a section 
of one of these lenses, showing the position of the lenses for portraits; when 
required for views, the front lens and mounting is unscrewed, and screwed 
_ | into a separate brass mounting, similar to fig. 8; it then forms a perfect 
View lens, and the same remarks apply to it as have been made relative to 
view lenses. 


| PHOTOGRAPHIC APPARATUS. 9 
CALOSCOPIC LENSES. 
The most perfect form of lens for views and statuary, also to a certain |} 
tttent applicable for groups of living figures, consists of a combination of |) 
two achromatic lenses of different diameters, the largest lens in front being | ‘i 
cnvex, and the smaller one concave. This form, designed by M. Petzval, 
jlas been termed the caloscopic. By this improved arrangement the full | 
“‘perture of the front lens is employed, rendering them quick in their action, | 
ind the pictures produced are also remarkably sharp and distinct to the 
‘xtreme corners, with a perfectly equal distribution of light and great lake 
“depth of focus. The caloscopic, although much more rapid in action than | 
the ordinary view lens, does not equal in this respect the double combina- "i 
ton lenses, figs. 9 and 10, for ordinary portraiture ; but where abundance of 
ight can be obtained, it will be found very applicable for living groups, &c. |i 
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COPYING LENSES. | 
_ These are employed, in conjunction with the copying camera, for the ; 
purpose of copying photographs on an enlarged or diminished scale; the | 
action will be understood on reference to fig. 3, page 2; they are also | 
Particularly applicable for taking photographs from prints, pictures, and 
other subjects having a perfectly flat surface. The view lens will answer ;. 
inthe copying camera for enlarging or diminishing photographs, but not || 
80 perfectly as a lens constructed expressly for that purpose, as the relative 
‘Proportion of the parts of the copy to the original are apt to be altered. 
The usual form of the lens is double convex, one side being more convex 
than the other, and when used, the more convex side is turned towards the 
Photograph or copy if it is required to be enlarged, or away from it if to 
be diminished. 


PHOTOGRAPHIC CAMERAS. 
Fig. 17. - 
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| EXPANDING CAMERA. a 
__ A very convenient form of camera is that represented at fig. bah | 
termed the expanding or double-bodied camera ; it consists of two portions, 
one sliding within the other, by which arrangement both the view and 
portrait lenses can be employed with the same instrument. The back 
portion has an aperture into which the dark frame slides for holding the 
prepared glass or paper, and also the focussing glass frame. It has also a 
| projecting piece of brass and a fixing screw at the back, so as to retain it 
in its position when the focus is nearly obtained, the final adjustment being 
accomplished by the rack and pinion of the lens. A, 
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This camera is attached to either of the forms of camera stand (figs. 
0 and 31, page 18), by a screw (fig. 19), which passes through the top of 
he stand, and screws into a brass plate fixed at the bottom of the camera. 
'”| When a camera is required of the greatest possible strength, and at the 
) same time to combine as much convenience and portability as possible, the 
© form represented at figs. 18 and 18* is employed. Fig. 18 represents the 
camera open ‘for use, and fig. 18* the same when rendered portable. The 
arrangement is similar to the expanding camera, with this difference, that 
the tail-board, or portion upon which the moving back slides, is hinged so 
as to turn up and protect the ground focussing glass from injury. 

Fig. 19. 
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_ brass bands or ties when to be used in very hot and damp climates. ' 
In some instances it is required to obtain representations of objects at = _ 
‘a short distance from the camera, and whose position varies very consider- p 
_ ably from a vertical plane, in which case the form of camera is employed 
| which has a mechanical contrivance at the back, whereby the relative 
position of the plate to the lens can be altered. This arrangement allows  , 
a lens of very short focus to be used, as the errors caused by various parts =, 
_ of the object to be copied being at different distances are, in great part, 
remedied by altering the parallelism of the back frame and the object- 
glass. This effect will be better understood by reference to the follow- D 
mg diagram (fig. 20) and what has been before explained relative to  j, 
conjugate foci at page 2. ‘ h 
Fig. 20. g 





Let A represent the lens of camera placed opposite the object, B C D, |g 
in the position represented—it will be evident that the only point where 





PHOTOGRAPHIC APPARATUS. 114} ial 


Fig, 21, 





FOLDING: CAMERA. “lai 
A very useful and complete camera for general photographic purposes, § 
‘specially adapted for tourists, from its extreme portability, combined with | 
| lightness and strength, is that represented ready for use at fig. 21. The front | 
_ of the camera holding the lens has a vertical adjustment, which enables | 
the relative proportion of fore-ground and sky, in the required picture, | 
to be altered without disturbing the direction of the camera. When 
the best position is ascertained, by viewing the picture as formed on the | 
found glass, tightening a fixing screw in front of the sliding piece will pre- 
vent it shifting. In the body of the camera are placed two or more openings, | 
or slides, by which either the long focus lens for views, or the shorter | 
combination for portraits, &c., can be employed, as desired. Atthe bottom j/ 
= ae of this camera are two apertures for attaching it to the camera 
and. 3 
Fig. 19 represents the brass screw employed for this purpose. ‘Tt is 
passed from below through the camera stand, and screwed into the bottom | 
brass plate of the camera, if the view is required of greater breadth than 
height ; or into the side plate of the camera, if the height is wanted to be 
greatest. 
_ The hole not in use in the camera must be closed with a cork or some 
other convenient substance. In the best manufactured instruments, how- 
ever, these holes are kept closed downwardsfrom the inside by somemechani- 
cal contrivance, one of the most effective being a pin of brass, Just fitting 
the hole, fixed to a flat spring within the camera ; this can_easily be 
pushed back and placed on one side, so as, when required, to fix the camera 
to the stand. | 
When the camera is not required for use, it can be removed from the 
stand, the lens unscrewed, the front and slides lifted from their grooves, 
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|“) and the body of the camera folded together by the hinges, as shown in 
‘ithe cut, by which arrangement the camera box, together with the slides 
Fi or prepared paper, glass, or silver plates, frame for ground glass, &c., can 
an tbe conveniently packed, and in the smallest possible space, in leather case as 
i shown at fig. 22. 


Fig, 24. 
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FOLDING AND ADJUSTING CAMERA. 


This most convenient and useful form of camera, represented set up 
ready for use (fig. 24), combines all the facilities of adjustment possessed by 
a the expanding camera (fig. 17), together with the convenience, portability, 

/ and lightness of the folding camera (fig. 21). It consists of two folding 
"| portions, a and 8, the part 4 containing the dark frame sliding within the 
~ portion a, by which arrangement lenses of different focal lengths can be used 
_ with equal facility, and rendering this camera peculiarly suitable for the 
ie view and portrait combinations described at pages 7 and 8. 
~~ — The cut (fig.25), on the opposite page represents the camera when rendered 
"+ portable, the three portions d, e, and f, although shown just over the parts 
+) in which they are to be placed when the camera is put up for use, lie, 
/ when packed together with the camera backs (figs. 26 and 27) flat om 
© the body of the camera, and thus take up but little room in travelling. 

To arrange the camera for use, raise the front portion a, and slide in the 
‘) adjusting front d, which is secured in its place by pushing out with the 
* thumb two small sliding bolts situated inside the top of the camera. The 
“) portion J is now to be lifted up, and the frame f slid into its place, nearest 
") to the body a, and retained by two sliding bolts similar to the front part. 
| The frame f thus performs the double purpose of a support for the 
") sliding portion 4, and an inner diaphragm, which considerably improves 

the picture and prevents internal reflection. 
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When the focus is nearly obtained by sliding the body 6 im or out of 
. the front portion a, it can be secured firmly in its position by a nut and 
screw passing through the bottom board; the final adjustment is then’ 
obtained, in the usual manner, by the rack-work of the lens. si 








This form of camera is fixed to any of the camera stands (figs. 30 and 31), | 
by a screw which is passed through the bottom of the stand, and screwed .. 
into one or other of the brass plates fixed to the bottom or side of the 4 

-eamera. ‘This arrangement allows either a view or portrait to be taken in © 
an upright or longitudinal position, according as the camera is placed on & 
the stand. : 


“> 


we 
¢ 


) GROUND GLASS OR FOCUSSING SCREEN. hee 
| This consists of a frame of wood containing a plate of glass very finely ~ 
_ ground, and fits the same groove as the camera back ; the intention of this © = 
- focussing glass, or screen, as it is sometimes called, is to ascertain the proper | +; ° 
focus, as described more particularly at page 17. It will be found a very 3 > 
convenient plan to rule with a black lead pencil upon the focussing glass (9) 
-~ anumber of square or oblong spaces corresponding to the position and size of |i": 
the glass plates employed in the camera back, by which arrangement \y— 
any required portion of a portrait or view can be brought into the space fat 
corresponding to that of the glass plate upon which the picture is to be (jy | 
taken : the importance of this coincidence must be sufficiently obvious. 
The ground surface of the glass is generally arranged to be inside the 
- eamera when in its proper place. Attention should be paid to this, otherwise 
the distance of the ground surface upon which the picture is viewed and the 
| focus adjusted from the lens, may not be the exact distance of the prepared 
surface of glass or paper contained in the camera back, when that is substj- 
tuted for the ground glass frame: in which case, as the prepared surface 


i 
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i +) would not be in the exact focus, a good photograph could not be obtained. 
|| In the best constructed instruments a small tablet, engraved ‘‘ outside ”’ is 
»/|)) let in the frame of the focussing glass, to show the side that must be out- 


})') wards from the camera. . 


| 


Fig. 26. 





CAMERA BACKS. 


The camera back is intended to hold the prepared plate or paper upon 
which a photographic impression is to be taken in the camera, and to 
prevent any access of light until required ; it slides in a groove at the back 
| of the camera. The two forms of camera backs, usually called the single 
% and double back, are common to all the varieties of cameras described, 
therefore, one description of their construction and use will suffice. 

"| — Tue sINGLE Back (fig. 26) consists of a frame of wood with a sliding 
shutter in front (7), and a hinged back (/); when the back is opened, a 
"projecting ledge of wood will be seen (4), upon which is laid the thin 
_ frame of wood having an oblong opening in the centre and fitted with a 
> silver wire at each corner, represented at m. Upon these wires the pre- 
» pared plate is to be placed, face downwards, and the hinged back closed and 
_ fastened. When the focus is adjusted on the ground glass ( taking care that 
the view or picture to be taken occupies the required position on the marked 

» portion of the ground glass which corresponds to the prepared plate in the 
‘| frame), the lens is closed up, the focussing glass removed, and the camera 
+ back substituted. The shutter in front being then lifted, exposes the sen- 
sitive surface of the plate to the action of the light whenever the cap of the 
lens is removed ; when the action has continued sufficiently long, the cap is 

_ replaced, the shutter shut down, and then the frame and plate can be taken 

into the dark room for development and fixing. 

THE DOUBLE BACK (fig. 27) is employed exclusively for sensitive paper; 
it consists of two frames hinged together at the bottom, and each having a 
mounted glass plate (), inside and a moyeable sliding shutter (Z), outside. 
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By this atrangement two pieces of prepared paper can be retained i | 
i frame of no larger size than the ordinary single back, fitting the same} 


Pam 
I i 

Hh 
i} Mi 


i 









Med groove at the back of the camera. | When used, the glass plate Me 
ould be nicely cleaned, and one of the pieces of sensitive pape ‘ 


hid, face downwards, upon one of the plates of glass; a piece of bibulous’ 


i 


baper, the size of the sensitive paper, is then laid upon it, and the othe 
/Neet of sensitive paper placed, face upwards, upon the bibulous) 
| Miper: that portion of the frame and glass which is not occupied by the 


papers is now turned upon them, and secured in its position by; 


two or more fastenings at the sides shown at (nn). By this arrangement, the’ 
papers are pressed perfectly flat against thetwo inner surfaces of the glass plates’! 
indat the same time the access of light is entirely prevented by the'shutters in|), 
Tont. The shutters are numbered 1] and 2, as a guide which sheet of paper i 


8 to be exposed first, so as to prevent mistakes. When the slide is placed)), 
M the camera, after obtaining the focus, with the shutter No. 2 outside, the’, 


tip shutter is raised so as to obtain an impression in the usual manner ; 
then shut down, and when another picture is to be taken, the slide is 


ae in the camera with the No. 1 shutter outside, and again the inner /# 
utter raised; it need hardly be observed that it is essential to perfectly iF 


“ose the shutter that has been raised before removing the slide from the 

| “mera, and also to guard against the shutters accidentally opening while 

‘abe from place to place; this is easily prevented either by keeping the 

ci upright, tying a piece of string round it, or by a vulcanized India 
ber band placed over the whole. 


here a small picture only is required on paper, the single back is ; 


ually employed, substituting two plates of glass instead of the wood 
“ne with silver wire corners; between which pieces of glass the sheet 
“usitive paper is placed. 





a edd 
') 


N a 


cnet s al 





[fz 


wl 


y COPYING CAMERA. 


5 This form of camera is employed for copying photographs the same 
7 or on an enlarged or diminished scale, and is also applicable for copying 


Uctures, &c. The best lens to be employed with this apparatus is the 





| 

















Hi 


Ne 
Li 
Li 





i 





ni 


i 
i 











Wit 


phe te 


* 
po eae 2 a ae ee a ES en Ee SS 


ie 
A 


} 7 PHOTOGRAPHIC APPARATUS. 
Lie 

) '!) copying lens described at page 9. The ca 
ait consists of a centre box or portion (a), into w , 
//)) slide. The top of the body lifts up, anda slide holding the lens 1s placed im 


1 










i 


| a one or other of the grooves cut in the sides of the box. 


| 
| 
i 
A series of openings corresponding to the usual size of photographic. glasses. 
©") The usual method of construction, and one that will be found very 
convenient, is to make the grooves (6 and ¢) suitable for the focussing and 
dark frame of the ordinary camera, in which case the only extra frame 
required for this camera is an open one for the negative. The principle 
of its action wiil easily be understood on reference to page 2, where the mean- 
ing of conjugate foci is explained. The method of use will depend upon the 
conditions required, whether the copy is to be of the same size, larger, or 
smaller than the original, and also the nature of the original, whether 
transparent or opaque. To make a copy of the same size as the original, 
that being on paper or other opaque substance, the slide holding the lens 
must be placed in one of the grooves near the middle of the camera (4): 
The picture to be copied is to be hung up in a good light, and the open end 
(b) placed exactly opposite to it, at a distance equal to twice the focal 
length of the lens, measuring from the lens to the picture; the focussing 
glass is then placed in the groove (¢), and the body pulled out to such a 
distance, that the length from the focussing glass to the lens is the same as that 
| from the lens to the picture. Then, by throwing over the head and end of 
| the camera (¢) a shade of some dark material, as black cloth or cotton velvet, 
in the usual manner of ascertaining the focus (page 17), the representation 
+ of the picture will be seen on the ground glass: the exact focus is 
_| obtained by sliding in or out the body (c). The body is now fixed by its 
-?) set screw, the focussing glass removed, the dark frame containing the 
sensitive plate substituted, and a picture obtained in the usual manner. 
the copy be required smaller than the original, proceed as just described, the 
only alteration being made in the distance the lens is placed from ¢, at 
the picture to be copied ; the nearer the lens is placed to c, and the further 
'| the whole camera is removed from the original, the smaller the copy will 
be. If the copy be required of a larger size than the original, let the lens be 
© placed further from ¢, or the camera nearer to the original, or both; 
iF ggg to the size of picture required, which can be seen on the ground 
| glass. 
To copy a transparent photograph, attention must be paid to the 
_ principles already described, which will enable the proper arrangements 1 
| be understood, so as to obtain the required size of copy, and the prope 
focus, the only thing requiring further explanation is the open frame, whic 
| fits the open end of the camera (4), as before stated, and which is employ 
| to hold the glass picture to be copied. Having selected the proper si 
frame, the glass picture is secured in its place by two small brass buttons, 
and the frame placed in the outer thick frame, which is then slid into the 
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‘pening (6). The end of the camera (() is now tilted, so that the light of 
iclear sky (not sunshine) can pass through the photograph ; if this be 
iund inconvenient, a sheet of white paper is placed slantwise a short 
listance from the end (8,) so that a clear light is reflected through the 
amera. By viewing the representation of the object on the ground glass 
tc, the proper position of the paper reflector can readily be ascertained, 
can also the proper focus. When these arrangements are completed, 
tithdraw the focussing glass, and substitute the frame containing the pre- 


jared glass or paper upon which the copy is to be made. 


ON OBTAINING THE FOCUS. 


With the single achromatic lens, the focus is finally adjusted by rack- 
work, or by a simple sliding tube; but with the compound lenses, always 
the former. The focus is ascertained by either throwing a piece of dark calico 
n other material over the head and back of the camera, which, by shading 
the light, allows the picture to be seen on the ground glass: or, in a more 
wrrect manner, by using a short conical tube, having a magnifying glass at its 
wper end. The wide part of this instrument is placed on the surface of 
the ground glass, and the eye, being applied to the other end, perceives a 
nagnified representation of any required portion of the picture, by which 
leans a greater sharpness of outline is more easily and correctly obtained. 





eye-piece so that it shall exactly focus the roughness of the focussing glass. 7% 

To do this, carefully note the side of the focussing glass that is outwards yay 
when the frame is in its position in the camera, and take the focussing frame 
in the left hand, so that this side shall be nearest you; then take the 
feussing eye-piece in the right hand, having previously unscrewed the 
clamping screw (a,) fix its broad end on the focussing glass, and 
observe if the roughness of the surface of the focussing glass appears sharp 
and defined to the eye looking into the eye-end (6.) If such is not the case, 
shift the sliding tube up or down until the greatest amount of clearness is 
produced, and then tighten the clamping screw, so as to prevent any 
shifting taking place, and to insure the eye-piece remaining in perfect 
adjustment. To use it, the broad end (c) is placed on the ground focussin 

glass, and the lens or body of the camera shifted in or out until the 
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greatest amount of sharpness of the picture is produced. At the suggestion 


of Mr. Horne, many persons use a focussing glass with a central polished 


spot about the size of a shilling, and having arranged the camera so that 
the principal object shall occupy the required position, the base of the eye- 


piece is placed over the central polished spot, and the body of the camera 


or the lens is shifted in or out until the maximum amount of sharpness of 
the picture, when viewed through the eye-piece, is produced. This central 
polished spot is of great use where a focussing eye-piece is used, as the 
image being received on a polished surface, and there viewed by the eye- 
piece, the indistinctness caused by the irregular refraction of the ground 
glass is entirely obviated. But it must be borne in mind, that the image 
viewed through the central spot by the naked eye cannot be used to deter- 
mine when the best focus is obtained, and that this central spot is only 
useful when the focussing eye-piece is used. 


Fig. 30. 
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CAMERA STANDS. 

For the purpose of directing the camera towards the object to be copied 
and keeping it steady during its employment, a variety of stands or supports 
have been contrived, the most convenient forms of which are represent 
above. Fig. 30 consists of three legs divided in the centre, the six tops 
being attached to a brass ring, through the centre of which is a 
screw, which being inserted into a brass plate at the bottom of the camera 
retains it in its place. When not in use, the.legs come together and form 
three sticks about four or five feet long, rendering it convenient for 
portability. 

The form represented by fig. 31, is a very convenient one, extremely 





‘ aia steady, and well adapted for any kind or size of camera. The six 








n 


it 


od 


= 


PHOTOGRAPHIC APPARATUS. 19 


viims of which the legs are composed fold together, so that the whole 
agth is reduced sufficiently to pack, if required, in an ordinary portmanteau, 
is tops of the legs when in use are attached to the metal triangle by their 
ig screws. For some uses, the stand (fig. 32) is best adapted, from its 
mness and facility of adjustment ; the upper board upon which the ca- 
tera 1s placed has a horizontal movement, and at the same time the horizon-. 
‘lity or inclination of the camera is obtained by the two semi-circles. under 
te top board; both these movements can be clamped when required by 
iit respective screws. The height 1s regulated by lifting the two sliding 
quare supports, at one side of which is a spring catch to prevent them 
iling; while the whole is firmly secured by turning a large wood screw in 
le centre of the stand. 
REVERSING MIRROR. 


As all objects in the camera appear reversed, 
jects appear on the left, and vice versd, it 1s 0 
jhotographic processes, as that for positive pictures on glass by collodion, 
nge 95, to obtain them as they appear in nature: this can be accom- 


lished by employing a reflecting mirror placed in front of the lens, which 


las the effect of again reversing the picture in the camera and rendering 
a is placed sideways, 


the subsequent proof correct: when used, the camer 
» that the mirror may be just opposite to the object ; the focus 1s then ad- 
listed in the usual manner. 














that is, all right-hand 


f consequence in some 





REVERSING OR PRINTING FRAME. 


This consists of a stout uniform piece of plate glass mounted in a wooden 
frame ; the back of the frame is moveable, and consists of two pieces of wood, 
tither separate or hinged: there is also a contrivance by which the back 
tan be pressed against the plate glass either by wedges or screws. This 
apparatus is employed for obtaining positive from negative pictures. 
By a negative picture, is meant a picture in which the lights, 
shades, and position of objects comprising it are reversed to what they are 
in nature—this being due to the general action of light producing a 
larkening effect on a photographic surface, and also the relative positions 
being altered by the lens; consequently a light object is represented as a dark 
oe, right hand objects become left, and vice versd. It will also be obvious 
that if a photographic picture be taken from a negative one, a reversion will 
again take place, an 
hatural object, will be produced. 
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To produce a positive photograph from a paper negative, proceed thus : 
remove the back board, clean the glass plate, and lay it in the frame; 
then place the paper negative, face upwards, upon the glass, and lay a sheet 
of sensitive photographic paper, page 58, face downwards, upon the negative; 
now place over the back of the sensitive paper a piece of stout cloth or velvet 
about the size of the inside of the frame, put in the back boards, and 
tighten them up against the plate glass by means of the screws, by which 
arrangement the negative picture and sensitive paper are kept closely in con- 
tact. The frame is now turned so that the glass plate is upwards, and 
exposed to the action of light, either of the sun or the ordinary daylight, 
bearing in mind, that if sunlight is employed, care must be taken that no 
shadow of any object falls on the glass plate of the reversing frame. When 
the printing process is thought to be sufficiently done, which can partially 
be judged of by the depth of colour produced on that part of the sensitive 
paper not covered by the negative, the screws at the back of the frame are 
so far removed with respect to one portion of the back as to allow it to be 
taken away: then, by folding back the piece of cloth or velvet and that 
portion of the sensitive paper lying under it, the progress of the operation 
can he distinctly seen without deranging the relative positions of the 
Sensitive paper and negative; if not found sufficiently printed, it can be 
returned to its original position, the portion of back board again returned to 
its place and screwed up as before, and the whole exposed again to the 
light until the desired result is obtained. It will be perceived from what 
has been described, that if care be taken only to loosen and remove one 
portion of the back at a time, the progress of the printing may be viewed 
as often as desired without the least injury to the result, as the relative 
positions of the negative and print cannot be altered. 

To produce a positive paper picture from a glass negative, it is essential 
that the negative be taken on plate glass, for if it be taken on ordinary 
crown or window glass, which is never perfectly flat, it will inevitably be 
broken when a copy is attempted to be taken from it in the reversing frame. 
When there is no doubt of the negative being on plate glass, proceed as 
follows: perfectly clean the glass of the reversing frame from smears and 
dust, and also the plain side of the glass plate on which is the collodion 
negative, then lay it, collodion side upwards, in the centre of the glass of the 
reversing frame ; now place over the collodion surface a sheet of sensitive 
paper (page 58), prepared side downwards: upon this, lay a piece of bibulous 
paper, and then a piece of cloth or velvet, put the two back boards 
in their places and apply a moderate pressure to them, so as to 
Press the sensitive surtace of the paper and the collodion surface 
of the negative into close contact. The frame is now exposed to the light, 
and the progress of the printing process observed in the same manner as 
described for printing from paper negatives. Full directions for printing 
positive pictures, with the method of preparation, fixing, &c., is given in 
the 57th, and following pages, on Positive Erintinas files: Bs 

- ~~ 
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Fig. 35. 





THE DIPPING BATH. 


This apparatus is employed for immersing plates of glass in solutions of 
Mate of silver and other chemical substances. The dipping bath is 
tually made of gutta percha, porcelain, or glass, and is mounted either 
Ynght, as fig. 34, or slantwise, as fig. 35. The dipper, which is used 
* holding the plate while being subjected to the action of the bath, is 
“tally made of a piece of plate glass, to which the plate adheres by 
“pillary attraction, and is prevented sliding off by a projecting portion at 
4 bottom ; a cover loosely fitting on the top of the bath will be found 
tY Convenient to keep off dust during the intervals of its use. 





LEVELLING STAND. 










For the purpose of keeping a glass plate perfectly level while developing or 
vashing a picture, a levelling stand is employed, of the form of fig. 36 for smalt 
ized plates, or fig. 37 for large ones, Its use is very simple—the utility of 
the screws being to bring any plate laid on the top to a perfect level ; this 
8 ascertained by pouring water on its surface—a considerable quantity will 
‘emain there if it is level, or if not, it will flow off where lowest, indicating 
hat the screw near that point is to be raised; it will be obvious, that if once 
aa with one glass plate and not disturbed, any other plate when laid 
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| upon the top of the stand, on the same screws, will be level, and retain any 
| developing, fixing, or washing fluid that may be poured on its surface. 


For the purpose of holding any solution of silver or other chemicals 


of paper employed, will be found most convenient; where cost is of no_ 


) required in preparing photographic paper, fixing, and colouring photographs, © 
| &c., shallow porcelain pans of various sizes, according to the dimensions ~ 


particular moment, those composed wholly of polished glass are very advi- | 


sable, as from their perfect smoothness, and freedom from any absorb- 
ent nature, they do not retain the least trace of any chemical solution 


that may have been employed in them, which the ordinary porcelain pans | 


are apt to do. Pans composed of gutta percha, and} fitting withm one 
another, are very convenient and portable, and particularly applicable for 


washing positive photographs after printing, when a considerable quantity 


of water is required. 


For weighing out quantities of chemicals, &c., a pair of scales must be | 


employed, the pans of which should be of glass, which is not acted upon by 
nitrate of silver, and a set of brass weights. These weights are usually 


similar to those used by apothecaries, and are sufficiently near for photo- _ 
graphic purposes; they are indicated by the following signs stamped on 


them : 

3ij. Two drams equal to 120 grains, 

3j. One dram e OO 

3ss. Halfadram ,, MT ks 

Dij. Two scruples ,, ay 

Dj. One scruple _,, 7k 

Oss. Half seruple ,, 10: *,, 

The grains being indicated by numbers or dots. 


It will be necessary to observe, that where an ounce or any proportion of 
an ounce by weight is given, it generally refers to the ounce avoirdupols, 
and not apothecaries’. The number of grains of which the avoirdupos 


ounce is composed is 4375 grains. 
For the purpose of measuring quantities of liquid, glass vessels at 


employed graduated at the side. The most generally convenient size. 


will be found, one holding about two ounces, and one smaller, graduated into 


drops or minims as they are termed. One minim or measured drop being 


about equal to two drops from a glass rod or bottle. The mark 3 signifies 
ounce, of which twenty go to the pint; 3 means dram, of which eight g° 
the ounce ; m graduated on the smaller measures indicates minim or drops 
of which sixty make up the dram. ‘, 

Care should be taken that the measures are perfectly smooth at the 
bottom, so as to be perfectly cleaned out each time of using. When aqual- 
tity of liquid is to be measured, the measure is held up about level with the 
eve, a the level of the liquid and the proper quantity is easily 
observed. 
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~ A few glass rods about 9 inches long are often required for photographic 
‘juposes, they should be perfectly smooth and cylindrical, and are used for 


Fig. 38. 
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he purpose of mixing and applying various solutions; a glass flask or two 
bt making and heating solutions : a few glass funnels and conical-lipped 
jlasses of various sizes, for filtering solutions of silver, hypo-sulphite of 
cee and receiving the solutions when filtered, will also be found 
eful. 
The arrangement for filtering is shown at fig. 38. 
A funnel and receiving glass of the required sizes are arranged as shown in 
Fig 39. fig. 38.; a circular piece of filtering or bibulous paper is folded 
Ze ~ in half twice, so as to form, when opened, a kind of paper cone, 
inf AS represented at fig. 39; this is placed within the funnel, 
and the solution to be filtered, supposed tobe ina flask, is poured 
\\ # ina gentle stream against the doubled side of the paper cone ; 
\Y ___ this is best and most neatly performed by applying a moistened 
. glass rod to the edge of the vessel from which the fluid. is to 
be poured, and placing the end of it so that a slight inclination of the 
fask or other vessel will cause a slender stream to flow down the rod against 
the side of the paper cone without. the danger of breaking the paper, or 
‘spilling the fluid. For the purpose of making the various solutions, distilled 
water should alone be used, and care must be taken not to employ distilled 
‘Water containing the smallest quantity of any organic substances, such as 
‘sential oils, &c., which would speedily cause solutions of silver— 
solutions chiefly used for photographic purposes—to become decomposed 
jad useless. Where pure distilled water cannot be obtained, the requisite 
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quantity can very easily be manufactured by means of a portable still, 


represented by the accompanying cut. 





4g 


The body (A) contains about a gallon of water, to be introduced through 
the opening, which is afterwards closed with a cork:—it is then placed 
over a gentle fire, and the worm-tub, placed on a convenient support, 
connected with it by means of an intermediate tube, the joints being 
rendered steam-tight by two short pieces of vulcanized India-rubber tube. 
The worm-tub being filled with cold water, condenses the steam as pro- 
duced, and the distilled water runs off at the opening (E). As the water 
becomes hot it is drawn off by the stop-cock (D), a fresh quantity of cold 
water being poured into the funnel (F), which reaches to the bottom of the 
tub. Very pure water, and quite equal to distilled, can be obtained by 
melting a clean and clear piece of ice, the Wenham Lake ice being the 
best for the purpose. | 

The best substitute for pure water, and what is quite equal to it for 
many of the processes where a considerable quantity is required, as im 
washing out the salts of silver, &c., in preparing iodized paper, setting 
paper positives, &c., is made by boiling rain or soft river water, allowing 
it to cool, and then carefully filtering it. 

There are other convenient contrivances for facilitating the practice of the 
various branches of photography, such as holders for preparing plates with 
collodion, and also for polishing plates, head rests, plate boxes &c., which 
will be found described in the photographic catalogue; and the use of whieh 
will be sufficiently obvious, and not require further notice than that made 
under any specific process in which they may be employed. 


levelling stand, pocket level, stirring rod; and, of chemicals, a supply of | 


~asmall quantity of nitric acid, ammonia, and tripoli. 


7 
4 


The apparatus necessary for the production of positive pictures is not | 


gives but an imperfect representation of the object from which it was | 
taken, having the high lights of the picture obscure and of a brown colour, | 


_tminutie ; although, unlike the daguerreotype, it may be viewed in any light. © 
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COLLODION POSITIVES ON GLASS. 


BY WILLIAM ACKLAND. 











Before entering into the manipulation for the production of positives on 
glass, it is necessary that the amateur should possess a clear idea of the | 
_heaning of the terms “positive” and “negative.” 
A positive collodion picture may be defined to be a photograph giving a 
natural representation of the object it is intended to represent when viewed | 
by reflected light. | 
A negative picture, on the contrary, when viewed by reflected light, © 











without any apparent definition of middle tints, or the light and shades | 
merging into one another with abruptness, but, if viewed by transmitted — 
light, the lights and shades are reversed—representing all the pure whites | 


_of the object by perfect blackness, the blacks by perfect transparency, and 


the middle tints of various gradations of tone in the same inverse order, | 
according as the parts represented are more or less approaching the white ) 
or sombre shades. 

The production of positive pictures has of late been much followed, both 
by amateurs and professional photographers, from the ease and rapidity of |: 
their production, the delicacy of the detail, and the brilliancy of the 


resulting picture, which rivals daguerreotypes in the representation of 


essentially extensive, consisting of a camera, lens,* camera stand, glass or { 
gutta percha bath and dipper, glass plates, and box to contain them, gradu- | 
ated measure, funnel, filtering paper, scales and weights, washing tray, 


positive collodion with a proportionate quantity of iodizing solution, nitrate f 
of silver, acetic acid, protosulphate of iron, nitrate of barytes, cyanide of | 
potassium,f crystal varnish, black varnish, and distilled water, together with | 


Before entering into the description of the manner of taking photographs, 
a few words on the manufacture of gun cotton and collodion will be 
necessary. 

The preparation of gun cotton and collodion are operations that few 
amateurs would venture on, as they require considerable care and attention 
to insure success; still, circumstances may occur in which a knowledge of 
the mode of manipulation may be useful. 

* Prior to the purchase of apparatus, the amateur should read the remarks commenc- 
ing at page 7, so as to select the camera and lens best adapted for his purpose. 


+ Cyanide of potassium, together with many other photographic chemicals, being 
poisonous, great care must be taken in their use. They should not be allowed to get into 


cuts or sores in the fingers. 
yl 
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TO MAKE GUN COTTON. 







Take four ounces of nitrate of potash, powdered and thoroughly dry, 
and place it in a porcelain capsule holding about one pint, then pour 
over it five ounces, by measure, of the ordinary commercial sulphuric 
acid (sp. gr. 1-840), stir well together with a glass rod, and then 
immerse, in small portions at a time, two drams of fine cotton wool, 
previously dried; continue the stirring with the glass rod, so that every 
portion of the cotton becomes thoroughly impregnated with the acid mix- 
ture. Occasionally press down any portion of cotton which may rise 
above the liquid, and, when ten minutes have elapsed, remove the 
cotton by the aid of two glass rods into a large vessel of water ; stir briskly, 
| and repeatedly change the water, wringing the cotton as dry as possible 
between each change, until every trace of acid is removed. Then, as a 
still further precaution to the perfect removal of the last traces of the acid, 
, wash the cotton with two or three washings of boiling water; then wring 
' dry; pull out the fibres, and dry it thoroughly by a very gentle heat, always 
' bearing in mind that this substance is more or less explosive, and, therefore, 
must not be brought too near a candle or fire. When perfectly dry it may 
| be preserved for any length of time if kept in a closely stoppered bottle. 
Should the gun cotton have been correctly prepared, it will completely 
dissolve in rectified ether, forming a clear solution, which, when poured on 
a glass plate and the excess drained off, dries perfectly transparent, free 
from specks or milkiness of the film. | 


PREPARATION OF COLLODION. 


st Put one ounce and a half of rectified ether (sp. gr. *750) in a two-ounce 
_ stoppered bottle, add to it ten grains of gun cotton, and agitate frequently 
_» to facilitate the solution. If the gun cotton is good, it will dissolve in a few 
minutes, and, in the generality of cases, produces a collodion of the 
y Decessary amount of thickness, but the proportion may be varied until the 
desired’ viscidity is obtained. 

Collodion of the proper thickness, when iodized and poured on a glass 
plate jand then drained off, as described under the head “ Coating the: 
) Plate,” should dry to an even transparent film, free from ridges, and flowing 
) easily over the plate, without an excessive tendency to run off. 

|  Asufficient quantity of this collodion may be made to last for months, 
) and, by being allowed to stand undisturbed, any particles of undissolved 
}| cotton will sink to the bottom of the bottle, allowing the upper portion to be 
| decanted off perfectly clear. 
| The collodion thus made has to be iodized to render it fit for photo- 
} graphic purposes. Various formule are published for the manufacture of 
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she iodizing compound, but the writer has found none succeed so well, in | 
le hands of the unprofessional, as a mixture of the following solution:— ( 


Take Iodine. cs chats yo | 


Kia 
| it 
4 
Hi] 
i 


_ Dissolye, and label the bottle containing, this solution, “ Solution of , 


MiGOnO sok ee at ee A eee 


Iodine.” 
Now, for the iodizing mixture, take — 


Iodide of potassium . . . . 12 grains. 
Solution of iodine . ~ ° . 4 drops. 
Aleoha eo) Gey eres Bou OMe. 


Add the iodide of potassium to the alcohol, and shake frequently until 
dissolved, then add the solution of iodine, filter through filtering paper, 
ind preservé in a closely stoppered bottle labelled. “ Iodizing Mixture.” 
This solution will keep good any length of time. 

In order to jodize collodion with this mixture, all that is needed is to 


add half an ounce of the iodizing mixture to one and a half ounce of col- |) 


dion, and, after shaking well together, allowing the bottle containing it to 
remain undisturbed for at least twelve hours, in order that any insoluble 
matter may settle to the bottom ; and, before being used, it is advisable to 
pour off the clear portion of the iodized collodion into a clean and. perfectly 


dry bottle. 
As collodion, when iodized as above stated, does not keep good more than 


three weeks, it is advisable not to iodize more than will be used in a fortnight, | 
the best pictures are taken with collodion that has been iodized from two — 
to ten days, after which time it begins to lose its sensibility and ultimately — 
becomes useless, from the length of exposure necessary to obtain a picture. 
The amateur can hardly be expected to put these remarks into practice, as — 


positive collodion and iodizing compound may be purchased at Messrs. Horne 
and Thornthwaite’s,* as can also negative collodion and its iodizing com- 
pound. Still, in foreign countries, where great loss of time would result in 
sending to England, the knowledge of the necessary manipulation may be 
useful, and a perusal of the hints here given will not be thrown away if 


the amateur iodizes collodion for himself. 


The production of positive pictures may be divided into nine distinct 
heads :-— 3 
]. Cleaning the plate. 
2. Coating the plate. 
3. Exciting the plate. 
4. Arrangement of the sitter. 
5. Focussing. 


6. Exposure in the camera. 
7. Development of image. 
8. Fixing. 


* See page 62. 
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9, Finishing the positive picture. 
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]l. CLEANING THE PLATR. 










The glass best adapted for receiving positive pictures is termed “ patent 
plate ;’’ this can be obtained ready cut, and the edges ground to prevent 
injury to the fingers, of the usual sizes required by photographers. 

_ The size of picture produced is, to a great extent, governed by.the size 
and focal length of the lenses employed... If a one inch and three-quarters 
| portrait lens (No. 1075) is to be used, plates four inches by three inches 
| may be chosen; if a two inches and three-eighths portrait lens (No. 1073), 
' five inches by four inches; and if a three and a-quarter inch portrait lens 
(No. 1071), six inches by five inches. | 

| The best substance for removing stains, grease, &c., from glass plates isa 
‘mixture, made as follows :— 


Cyanide of potassium ' ‘ ‘ 2 drams. 
Tripoli. i j ; 1 ) 2 drams. 
Water. ) i i cp ; 2 ounces. 


| _ Dissolve the cyanide of potassium in the water, then add the tripoli, and 
/ 4} shake well together, 
. ; Having selected a suitably sized glass plate, pour a tea spoonful of this 
A mixture over the centre of the plate, and, with a pledget of linen, well rub 
#) it over every part, back and front; hold it under a tap to rinse, or dipit ina 
| basin of cold water, so as to remove every particle of the mixture; then, 
. . without waiting for the plate to dry, remove every trace of moisture with a 
i linen cloth, and polish with another linen cloth, holding the plate by the 
~ cloth, and not by the hand, so as to prevent the slightest grease being 
“ communicated to it. 
| _ The cloths employed should be of a material sold as “fine diaper,” and 
~ must be well freed from grease or soap, by careful washing in soda and 
~, water, then plentifully rinsed in water and dried; also the one used as 
| a polisher should be kept quite dry. Occasional breathing on the plate 
during the polishing and then holding it obliquely, so that the moisture 
+) deposited may be seen by reflected light, will serve to point out whether a 
plate is clean or not. If the moisture of the breath is deposited in patches, 
more cleaning is required; but if the deposit is evenly spread over the 
| whole surface, it may safely be considered as clean; but too much care can- 
1), not be bestowed on this part of the process, for the slightest impurity, 
although now apparently invisible, renders itself palpable in the after 
|, processes, to the complete destruction of the finer details of the finished 
| picture, 
| Glass plates, after being once used, require a more careful cleaning than 
) new plates, before being again employed, and as the film is easier detached 
| whilst still moist, it is advisable not to allow them to dry, but to place all 
|| Plates that are to be used again in a vessel of water before they become 
: dry, and allow them to remain immersed until required for cleaning. 
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2. COATING THE PLATE. 


Before proceeding to coat the plate, it is necessary that the collodion |) 
thould have been mixed with the iodizing solution at least twelve hours, |. 
ind allowed to remain undisturbed, so that any sediment which forms may ‘| 
have subsided ; and, in all cases, the dust and dried crust of the collodion, # 
which may adhere tothe neck of the bottle must be carefully removed, 

otherwise spots and striz will be produced on the plate. ih 
If particles of dust are floating in the air of the operating room, it will ‘|, 
be useless to attempt to cout a plate, as these will deposit themselves on it 
and appear as fine filaments, which serve as a nucleus for a spreading stain 
In the after process. For this reason it is recommended to clean the plates | 
| another room, so as not to disturb the atmosphere of the operating — 
toom by this operation. 

Now ascertain that the glass plate is scrupulously clean and free from 
finger marks ; remove any adherent particles of dust by friction, with a 
chamois leather. Hold the plate horizontally by the corner No. 1, (fig. 41), 
with the finger and thumb of the’ left hand, remove the stopper from the 
lodized collodion bottle, and, holding it in the right hand, pour the collodion 

on to the glass plate in sufficient quantity to form a circular pool extending 
hearly to the corners. Now incline the plate so that the fluid may flow to 
comer 3, then to corner 4, -then to corner 1 (avoiding the thumb if 
possible); and drain off the superfluous collodion back into the bottle, by | 
the corner 2, holding the plate in a vertical direction. Give the plate a 
tocking motion on the neck of the bottle, by raising and depressing corner 
No. 1, so that the lines or furrows which are formed may run one into the 
other; continue this until the covered surface of the plate appears set from 
the evaporation of the ether; when this takes place, the plate is ready to 
be rendered sensitive. ; 3 
As the vapour of ether is highly volatile and inflammable, great care 
must be used in not approaching a light near an open bottle of this fluid 
or of collodion, as serious accidents may dccur from any negligence in this 
Particular. 
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| constituent, become too thick to.flow evenly over the plate, it may be 
/ rendered thin by the addition of ether. | 
BATH SOLUTION. 

Nitrate of silver, fused* . : 6 drams. 

Distilled water . ; : - 12 ounces—dissolve and filter. 
In order to ascertain the fitness of this solution for photographic 
1), purposes, two other solutions and a book of Clark’s test papert will be 
“required. The solutions are :— 
| Ist. Nitric acid : ‘ : half a dram. 


Distilled water . pages 2 ounces—mix, and_ label 
*¢ Dilute nitric acid.” , 
2nd. Ammonia ; ; : half a dram. 
Distilled water ; , 2 ounces—mix, and_ label 


‘“’Dilute ammonia,” 


In order that the “ Bath solution” may be in a condition to give good 
4 pictures, it must contain a slight trace of free acid, and it frequently 
( happens that the nitrate of silver employed contains just the required 

quantity ; but occasionally it contains none, and sometimes an excess. 
Therefore it becomes evident we cannot depend on always making our 
_ Solution contain just the amount required and no more. We, therefore, 
| take a leaf of test paper and apply a drop of the bath solution to its 
_ coloured surface. If the violet colour of the test paper remains unchanged 
after the solution has been applied one minute, the solution contains no 
free acid, and in chemical language is said to be “neutral.” 

Add one drop of dilute nitric acid to each six ounces of bath solution, 
shake well together, and apply another drop to the test paper. If the 
solution was exactly neutral in the first instance, the colour of the paper 
will now be changed toa pale red, and the bath may be considered fit for 
use; but should the paper, when the solution is applied, not change toa 
pale red, add another drop of dilute nitric acid to each six ounces until the 
desired tint is produced. 

Should the test paper, when first moistened, change to a bright red, the 
bath solution is too acid, to neutralize which, add dilute ammonia, drop by 
drop, shaking well between each addition, and testing with test paper until 


* The fused Nitrate is much superior in effect to the crystalized. Messrs. Horne and 
Thornthwaite have given great attention to this preparation, as the following Testimonial 


will certify :— : 
King’s College, Feb. 13, 1857. 

I have examined the fused Nitrate of Silver manufactured in flat Cakes by Messrs. Horne an 
Thornthwaite It is a very pure article, and contains the correct proportion of Sliver: as 4 
Photographic agent it produces a high degree of sensitiveness, gives clean and intense negatives, 
and is much superior to the commercial crystallized Nitrate of Silver, for Photographic purposes, 

4 (Signed) F. HARDWICH. 
at The ordinary test paper is not of sufficient delicacy for testing the bath solution. 
*forne and Thornthwaite prepare Clark’s test paper expressly fur this purpose, It Js sold 
Py ee books of twenty leaves, enclosed in a bottle, price 6d. each, which must be kept 
closely corked to prevent the atmosphere injuring it, 


_ 


Should the iodized collodion, from the evaporation of its volatile 
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te colour of the paper is unchanged after the solution has been in contact 
ith it one minute; when such is the case, add one drop of dilute nitric 
iid to each six ounces of solution, shake well together, and it is fit for use. 
‘Should the test paper turn blue after being wetted, too much ammonia 
las been employed, and dilute nitric acid must be added, drop by drop, 
ipplying the solution to the test paper between each addition, until the 
‘slow remains unchanged, and the solution is neutral, then add one drop 
dilute nitric acid to each six ounces of solution, and it is fit for use. 

| This amount of free acid is ample for working with almost every kind of 
‘llodion ; but in some cases, where extreme rapidity of action is required, 
lalf this quantity is sufficient. The addition of free acid to the bath 
wlution is added to prevent “fogging” of pictures produced by it, which 
‘caused by a reduction of the silver on those parts which constitute the 
“leep shade, giving the picture the appearance of being veiled by a dense 
bg; but too much acid is equally prejudicial, giving rise to a necessity 
‘or prolonged exposure of the plate in the camera, and often to an irregular 
‘ction of the developing fluid. 

It is necessary to test the bath with test paper after the immersion of 
each 30 or 40 plates, in order to ascertain if it contains the necessary 
amount of free acid, and should it be found either in excess or too little, it 
_tust be remedied as above described. This testing must, in no case, be 
done hurriedly, but a drop must be applied to the test paper, and allowed 
0 remain in contact one minute, then shaken off, and the colour of the 
‘Wetted part noticed; and I must caution the amateur not to look for 
_‘Xeessive changes of colour by the application to the test paper, for if the 
‘lightest increase of blueness in the wetted part is obtained, the solution is 
dkaline, and if a change towards redness, the solution 1s sufficiently acid, 
a8 a bright red indicates an excess. ‘ : 
It frequently happens that after the bath solution has been in use for 
_ Some weeks or months, and has always worked well, it will suddenly change, 
and produce “ foggy’ pictures, although the test paper shews it to contain 
the proper amount of acid. This sudden change has sorely puzzled many 
able photographers; but Mr. Horne has clearly shown that it arises from 
the supersaturation of the solution with iodide of silver,* aided by the 
evaporation of the solution which ensues in hot weather. To remedy this 
defect, add two ounces of distilled water to each pint of the bath soiution, 
and filter, to remove the turbidness which ensues, then add one dram of 
‘Iitrate of silver, and when it is thoroughly dissolved, filter again, to ensure 










| the solution being perfectly clear. 


_ * Iodide of silver is formed on the immersion of a plate, covered with iodized collodion, 
into the bath solution, giving rise to the yellow tint produced on the plate. This iodide of 
silver is partially soluble in the bath solution, which becomes, by long use, fully saturated 
| and in this condition is useless, The addition of the distilled water causes the iodide of silver 
to precipitate, and the nitrate of silver is added to bring the solution to Its proper strength. 
The bath solution after being in use some time becomes slightly weaker ; the original 
strength may be restored by a small portion of nitrate of silver being added, 
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TO EXCITE THE PLATE, 


' The plate, after being coated with iodized collodion, drained, and the 
ether allowed to evaporate, is ready to be excited; the time required for 
the ether to evaporate, and the film to ‘ set,’”’ depends on the fluidity of the 
 collodion, and also on the temperature. Until the amateur can judge from 
the appearance of the plate he should allow ten seconds to intervene between 
the ultimate draining and its immersion in the bath. If the plate is 
immersed too soon, transparent cracks will form in the film, on its lower 
edge, and if too much time intervenes, the film dries in parts, and developes 
unevenly. 

Coating the plate is best effected with the aid of a good light, but all 
after operations must take place in a room from which every particle of 
white light is excluded; this is easily effected by covering up the 
windows of the operating room with three thicknesses of ‘ vellow glazed 
calico,” as light, after passing through this and other yellow mediums, 
although yielding sufficient illumination to serve our purpose, does not in 
the slightest degree have any chemical effect on the sensitive surface of 
the plate, whereas the slightest gleam of white light would cause it to whiten 
all over on applying the developing solution. 
sai The bath, having been previously filled with bath solution, to within 
+} three-quarters of an inch of the top, and placed in the operating room, the 
plate, still held by one corner, is now laid, collodion side uppermost, so that 
it is in contact with the projecting slip on the glass dipper, and the dipper 
and plate is lowered into the bath with one steady motion, as any pause 
will cause a corresponding mark or line to develope itself on the picture im 
its after treatment. 

The plate is now allowed to remain undisturbed in the bath for one 
% minute, and is then to be partially drawn out of the fluid three or four 
| times, and again immersed, until the greasy appearance of the surface, 
s) =«caused by the remaining ether of the collodion, is removed, and the solution 
») flows off in one uniform sheet. 

Two minutes’ immersion in the bath is ample in warm weather, but from 
three to five minutes is required in winter. 

The plate, having completely lost all appearance of greasiness on its collodion 
surface, is then removed from the dipper, by the finger and thumb applied to 
one corner, and allowed to drain, by being stood up nearly vertical on filtering 
paper, ih a dark corner of the operating room, where no white light can 
reach it, for ten seconds, to remove any excess of the bath solution; the 
solution adhering to the back of the plate is then removed by wiping, 
(taking care not to touch the collodion side), and the plate is ready to be 

_ placed in the camera back. 
_ The camera back is furnished with two flaps, one sliding in a groove, 
and the other opening, asa door, on hinges. All dust having been previously 
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removed, the sliding flap is pushed down in its place, and the hinged flap Halt 
d Nh 


opened ; a plate-holder with silver wire corners, having an aperture adapte 
to the size of the plate, is laid into the camera back, so that the silver wire 
isnext the sliding flap. The excited collodion plate is taken up from its 


yosition, where it was stood to drain, by being grasped by the thumb and. |!) 


fore-finger of the right hand, one to either of the longest sides; the 
camera back is held horizontal in the left hand, and the plate inserted, so 
that its four corners may rest on the wires, and that its collodion side may be 
next the sliding flap ; the hinged flap is now shut down, and secured from 
coming open by the brass button being turned over it; in this state, the 
back containing the plate, may be taken out of the operating room without 
the possibility of light coming in contact with it, and it is now ready for 
exposure in the camera; but, previous to doing this, we must digress a little, 
and say a few words on the arrangement of the sitter, and on focussing. 


ARRANGEMENT OF THE SITTER AND EXPOSURE IN THE CAMERA. 


The sitter must be placed so that the figure is well illuminated, with 
one side of the face slightly in shade, and looking towards the north, |! 
if possible; two or three feet behind, a “ back-ground” must be set up | 
composed of a blanket stretched over a frame, or, if this cannot be procured, 
hung, so as to be free from folds, over a large clothes-horse ; a dark back- | 
ground must be used where the sitter has very light or grey hair; the hands — 


and knees of the sitter must be so arranged as to be at about the same 


distance as the face from the camera, to prevent those parts being out of i 


focus or distorted by the lens. 

The sitter should assume an easy, natural position, free from constraint 
or a fixed look, and should, if possible, divest himself of the idea that 
his portrait is about to be taken, assuming, in look and position, an 
unstudied and natural appearance. 

In general the full face makes but indifferent portraits ; the most pleasing 
are with the head slightly turned on one side, termed three-quarter face, 
and the eye should be fixed steadily on some dark object. 

The camera has now to be fixed on the camera stand, by means of the 
fixing screw, and placed in front of, and about four to eight feet from, the 
sitter, bearing in mind that the nearer the camera is placed to the sitter, 
the larger will be the image produced, and vice versa, so that if a small 
image is required, the distance between the camera and the sitter must be 
increased until the required size is obtained. 

In order to be enabled to view the image of the sitter, which is formed 
on the ground glass when the cap of the lens is removed, a black linen or 
velyet cloth (termed a focussing cloth) is thrown over the back of the 
camera and head of the operator, so as to exclude all light except that 
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which passes through the lens. By this means a brilliant inverted image 
of the sitter should be visible on the roughened surface of the focussing 
glass. If such is not the case, the sliding portion of the camera (if of the 
expanding form) is drawn out, until the image is nearly distinct; the rack 
and pinion head of the lens is now turned so as to move the lens in or out of 
the camera until the greatest possible sharpness of the image is obtained. 
When this is the case, the cap is placed on the lens, the focussing screen 
removed from the camera, and the camera slide, containing the moist and 
sensitive collodion plate, is put into its place, taking especial care that the 
sliding shutter is towards the lens—a hint from the operator is necessary to 
ensure the sitter keeping perfectly steady. The sliding shutter is now gently 





drawn up to its full extent; and when the vibration given to the camera 


by this action has ceased, the cap of the lens is removed, and the time of 
exposure noted by a seconds’ watch. When the necessary amount of 
exposure has been given, the cap of the lens is replaced; the sliding 
shutter pushed down, and the camera slide removed from the camera 
and carried again into the dark room, there to receive the necessary applica- 
ion of ‘a solution, to cause the development of the impressed but quite 
invisible image: before, however, going into the necessary details of the 
development, we must say a few words on the time of exposure necessary. 

The time of exposure necessary to impress the latent image on the plate 
is dependent on so many varying influences, that it is impossible to lay 
down any exact rule for the guidance of the amateur. The focal length and 
aperture of the lens—the intensity of the light—the state of the collodion 
—and the amount of free acid in the bath, all act either together or singly 
to produce the most variable times of exposure, from two or three seconds 
to one minute; but, supposing the light to be of the ordinary intensity of a 
bright autumn day without direct sunshine on the sitter, the collodion 
lodized about twelve hours previously, and the bath but faintly 
acid, the time of exposure, with a portrait lens of four inch focus, the 
lenses of which have a clear aperture of one and five-eighths inch, will 
be about ten seconds; with a portrait lens of six inch focus, and two inches 
and three-eighths aperture, the exposure must be about nine seconds. 
whilst with a portrait combination of ten inch focus and three and 2 
quarter inch aperture, the time of exposure will be about twelve seconds. 
If the sun is shining with the full vigour of summer, although the sitter is 
in the shade, the time may be reduced at least one half ; but the amateur 
is cautioned not to attempt the taking of instantaneous pictures, but to 
strive so to modify the light by screens, &c., that the exposure necessary may 
be about what is quoted above, ‘as he may then expect to see the resultant 
pictures with a good contrast of lights and shades, and the middle tints 
clearly defined, whereas pictures taken with a less time of exposure gene- 
rally possess the lights and shades well marked, but quite a deficiency of 
the middle tints; and as it is to these we look for softness and finish in the 
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picture produced, we must cultivate their production to the greatest extent 
‘in our power. 


TO DEVELOPE THE LATENT IMAGE. 


Protosulphate of iron. . - + 2 drams. 
| Nitrate of potash . . - . + Ig dram. 
) Glacial acetic acid . . . . + 2 drams. 
| IODUAE he oo Sau his utdis aah) Many Ge Sy 

Rain, or distilled water . - . 12 ounces. 

Dissolve the two drams of protosulphate of iron in six ounces of water, 
to which add the three drams of acetic acid; dissolve the one and a half 
dram of nitrate of potash in six ounces of water; the crystals being com- 
pletely dissolved, mix the two solutions together, and filter through filtering 
paper for use. 


This solution will keep good for months, although it becomes a reddish 


colour after being made a few days. 

The camera slide containing the plate having been removed into the dark 
toom, the plate is withdrawn from the slide, and placed, with the collodion 
‘ide upwards, on a fixing stand, whith must be previously made quite 
level, and then quickly covered with the developing solution,* which must 
be poured rapidly over the plate, so that the whole surface is completely 
covered. : : 

Gently blow on the plate, so as to keep up a disturbance of the developing 
luid, until the prominent whites of the picture are just visible, which, under 
ordinary circumstances with the above developing solution, takes at least half 
aminute. The plate is now taken up by the finger and thumb of the 
left hand, and.the developing solution poured off, and then on again, five 
or six times,or until the middle shades of the picture are visible, although it 
must be remembered that the fainter shades are, at this stage, partially 
obscured by the iodide of silver. ? 

‘When these shades show themselves, pour off all the developing fluid, 
teplace the plate on the fixing stand, and pour gently over it at least half 
apint of water, as it is necessary to remove every trace of the developing 
luid. The plate is now ready for the next process, termed “ fixing the 


mage.” 


FIXING THE IMAGE, ~ 


This part of the process is for the purpose of removing from the plate the 
wnaltered iodide of silver, which if allowed to remain, would be liable to 
alter by exposure to light, and much obscure the details of the picture. 


* The quantity of solution necessary to cover a plate five inches by four inches is 
three drams. 
D2 
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FIXING SOLUTION. 


Cyanide of potassium: \().. 4) avin») Pseruple. 
Water (rain or filtered )}j3)5 4... ue aes, Bounces. 

Dissolve the cyanide of potassium in the water and keep closely stoppered 
for use. 

The plate, having been thoroughly washed so as to remove every trace of 
the developing fluid, is placed on the fixing stand, and a sufficiency of the 
fixing solution poured on to cover it; this is allowed to remain on until the 
yellow opalescent colour of the film disappears, which takes place in from 
one to two minutes, and in order to facilitate the operation, the plate may 
be gently blown on so as to keep the solution agitated. 

When the yellow colour disappears, the plate may be tilted and a stream 
of water gently poured on, so as to remove every trace of the fixing solution, 
which if allowed to remain would cause the picture, sooner or later, to dis- 
appear; when the operator is satisfied that none of this solution remains, the 
plate may be drained and then dried, either over a spirit lamp or before a 
fire, and is then ready to receive the last operation of “ varnishing” and 


‘backing up,” termed :— 
FINISHING THE POSITIVE PICTURE. 


The plate having been thoroughly dried and made moderately warm over 
a spirit lamp or near a fire, is taken between the finger and thumb of the 


left hand and crystal varnish* poured overthe collodion side, and this drained — 
off exactly in the same manner as described for the application” of the iodized © 


collodion, so that a thin uniform stratum may remain; after being drained, 


| the plate has again to be warmed, so as to facilitate the drying of the varnish _ 
/ and to prevent its becoming milky instead of transparent. When this — 


is thoroughly dry, a coating of Bate’s Photographic Black Varnish is laid, 
by means of a camel's hair brush, over its uncovered surface (not on the 


collodion side). The black varnish quickly dries.* The picture is ready ta | 
e | 


be mounted, either in a morocco case or morocco frame, in which case, 
collodion side being upwards, requires to be protected by an outer covering 
of glass, which is prevented from resting on the picture by the interposition 
of a gilt mat with an appropriate opening to suit the picture; or the picture 


may be mounted in a passe partout, when no extra glass is required, as 1n — 


this case, the glass of the passe partout serves instead. The picture is in- 
serted by making an opening at the back. 

The only objection to this plan of finishing is, that the sides of the 
portrait are reversed—that is, a blemish on the right cheek appears as though 


it were on the left. If this is considered objectionable, the black varnish may — 


be applied on the collodion side, after the application of the crystal varnish, 
but not until the plate has become quite cold, as if applied when the plate 


* See page 68, 
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swarm, the black varnish is very liable to permeate the crystal varnish and 
{ve a brown tone to the whites of the picture. 

The appearance of the picture when finished serves to indicate whether 
le bath is in good condition, and whether the proper time of exposure was 
ven in the camera. 

If the features present a dull, heavy appearance, without any, or but few 
if the middle tints or dark shades of the drapery showing themselves, the 
ause is either a too acid bath, or from the use of collodion that has been 
to long iodized, or too short an exposure in the camera. The plan for 
‘orrecting a too acid bath will be found at page 30. If the dark shades of the 
bictures show themselves with too much effect, being nearly as visible and. 
brominent as the high lights, and the whole has an appearance as though 
en through an opaque film, termed “fogging,” it arises from one of the 
following causes :— 

The absence of acid in the bath ; 

Over exposure in the camera ; 

| An admission of white light to the plate after being excited ; or, 

A too long application of the developing fluid. 
| As over exposure in the camera is most likely to give rise to this defect 
termed “ fogging,” it is recommended to prepare another plate and give it 
ouly one half the exposure. Should this prove ineffective, and the defect 
(still exist as prominent as before, it must be remedied by guarding against 
the other causes which may give rise to it. The time necessary to expose a 
plate in the camera, to produce the maximum effect of brilliancy in the 
picture, is one requiring some degree of tact and knowledge, so as to suit 
the time to the ever-changing inténsity of light; but the process here 
detailed admits of considerable deviation from the correct time of exposure, 
so that the amateur need have no fear about his ultimate success, after 
perhaps, a few failures; as if over ewposed, the picture developes rapidly ; 
whilst, if under exposed, the action of the developing fluid being slow 
and but little liable to overdevelope on the high lights, admits a continued 
application until the middle tints are also visible. 

PLATES OF DARK PURPLE COLOURED GLAss are particularly applicable 
for collodion positives ; they avoid the necessity of applying any black 
varnish, and also give a nice warm tint to the portraits; they are used in 
a precisely similar way as described for ordinary white glass, and being 
sufficiently transparent, the development can be properly conducted. 

PATENT METAL TABLETS, formed of thin metal, covered with black 
japan, and also plates of mica can be employed instead of glass, for collo- 
dion positives, and possess a great advantage when required to be fitted 
into brooches, lockets, &c., as they can conveniently be cut to the desired 
shape, without the least risk of damage, by a pair of ordinary scissors. 
They are prepared and developed, as described for ordinary glass plates. 

CoLoURED posiTIVES are produced by lightly dusting, on the parts re- 
quired to be tinted, some finely prepared dry colour, by means of a soft 
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)))| camel’s hair brush, until the desired tint is obtained, the superfluous | 
| colour being removed from the plate from time to time by blowing on it | 
4) with an india-rubber bottle. The only precaution to be observed is to 
#)| apply a very small quantity of colour each time. The colour may be 
)}, apphed either direct on the collodion surface, or after it has been varnished. 









THE COLLODION PROCESS FOR NEGATIVES. 


NEGATIVE COLLODION. 


This preparation is made in the following manner:—Half an ounce of : 
dried nitrate of potass in fine powder is to be mixed with three-fourths | 
of an ounce of ordinary strong sulphuric acid, of sp. gravity about 1:850, | 
| In a porcelain capsule, with a glass rod, and half a dram of clean dry fi 
©) | cotton is then added as quickly as possible, and stirred about in the mixture ; 
*\ for about five minutes; when removed, it is to be carefully and thoroughly * 
4} washed with water, and dried by exposure toa warm atmosphere. ‘Ten grains 

of the gun cotton thus obtained are dissolved in half an ounce of sulphuric 

j ether, to which is added one dram of alcohol. Five grains of iodide of 

) potassium or of iodide of ammonium are now dissolved in the smallest 

| quantity of alcohol, and added to the collodion, together with about three 

oa of sulphurie ether, so as to enable it freely to flow over a glass ; 
plate. | 

A. few grains of iodide of silver dissolved in the iodide of potassium — 
increase its sensibility, in which case the preparation must not be used until “ 
it has become clear, by allowing the superfluous iodide to settle, or a 
multitude of black specks will be formed on the plate. 

There are six operations in obtaining a negative collodion picture, viz:— 
cleaning, coating and exciting the plate, reception and development of 
image, and finally, fixing and preserving the same from injury. 

| 


CLEANING THE PLATE. pl 
Fig : P 01 

This is done with the same care and by the same means as described at 
page 28 for collodion positives. td 
r 


COATING THE PLATE. | fo 


The method fully described at page, 29 for positive collodion must be 
followed, of course using the negative collodion for the purpose, of which _ li 
the method of making is described above, or it can be purchased ready by 
made of Messrs. Horne and Thornthwaite * ¥ 


* See page 62. ? 
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EXCITING THE PLATE, AND EXPOSURE IN THE CAMERA, 


For this purpose is required a dipping trough, described at page 21, which 
be filled with a solution of nitrate of silver, or bath composed as 
Hows :— 

Nitrate of silver fused. . . . . 6drams, 

lodide of potassium. . . . . . 3. grains, 

Distilled water’ 2° 2°20. a TD ounces, 

TCORGE: SORE IES Manag 0 hit Ot eipreaingy, 


Dissolve the six drams of nitrate of silver in one ounce and a half of the 
stilled water, and the three grains of iodide of potassium in one dram of 
‘tilled water; mix the two solutions and shake well together until the 
‘Mapitate, which is first thrown down, is redissolved ; when this takes place, 
‘id the remaining ten ounces and a half of distilled water and the two 


=> 


tams of alcohol. On the addition of the water a turbidness ensues, |) 


"uch must be removed by the solution being very carefully filtered through 
tering paper; and the filtered liquid should be clear and transparent, free 
tm any deposit or floating particles. 

In order to ascertain if the solution, thus prepared, possess the necessary 
inount of free acid without superabundance, moisten a fragment of ‘Clark's 
‘st paper with a drop of the solution, and observe the effect of this appli- 
“tion on the colour of the paper.* If the colour remains unchanged the 
“lution is neutral, if it turns blue it is alkaline, and in either case 
‘ould produce hazy pictures (termed “‘ fogging”). To remedy this defect, 

ld acetic acid, diluted with ten times its bulk of water, drop by drop, 

intil the solution when applied to the litmus paper changes its violet 
‘lor to a reddish tint. Should an excess of acetic acid be added, or 
‘hould the solution when first tried change the colour of the test paper to a 
lecided red tint, the bath is too acid (which would render the collodion 
Jery slow in action). This defect is removed by adding ammonia, diluted 

With ten times its bulk of water, drop by drop until the solution changes 
‘the test paper to a reddish violet tint, which indicates just that amount of 
‘xeess of free acid that serves to ensure success in the production of negative 
‘Pictures, and it is advisable frequently to test the nitrate of silver bath in 
oder to remove either an alkaline or a too decided acid effect. 

The glass plate having been coated with iodized collodion is laid on the 

Ipper and immersed steadily and without HESITATION 1. the dipping 
tough, for if a pause should be made at any part, a line is sure to be 
lormed, which will print in a subsequent part of the process. 

The plate being immersed, must be kept there a sufficient time for the 
liquid to act freely upon the surface, particularly if a negative picture is to 

e obtained. As a general rule it will take from two to four minutes, 
varying with temperature and make of the collodion. In very cold 
Weather, or indeed anything below 50° Fahrenheit, the bath should be 


placed in a warm situation, or a proper decomposition 1s not obtained 


* See mode of observing the colour of test paper at page 30. 
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i under a very long time. Above 60° the plate will be almost certain to 


j have obtained its maximum of sensibility by two minutes’ immersion, 


©) but as the plate cannot injure by remaining a longer time in the bath, wt 
| ts better, in all cases when a negative picture is required, to give tame for the 
i), whole of the iodide in the collodion to be thoroughly acted on by the nitrate of 


| the bath. 


To facilitate the action, let the temperature be what it may, the 


i plate must be lifted out of the liquid two or three times, which also 


j/ assists in getting rid of the ether from its surface, for without this is 


rai thoroughly done an uniform coating cannot be obtained ; but on no account. 
y) should tt be removed until the plate has been immersed about half a minute, 
| or marks are apt to be produced. 


Having obtained the desired coating, the plate is then extremely sen- 


4) sitive to white light, and therefore, we presume the operator has taken 
4), every precaution to exclude ordinary daylight. 


The best way of doing this is to hang over the window two or 


: i three thicknesses of yellow calico, by which means the light which passes 


©) through will be amply sufficient for manipulation, and at the same time 
{ produce no injury to the sensitive plate. | 


If the foregoing plan cannot be followed, the room must be closed against 


" any portion of daylight, and a candle alone employed, placed at a distance 
) from the operator, to give the requisite light. 


The plate thus rendered sensitive must then be lifted from the solution 


4 and held over the trough, that as much liquid as possible may drain off 


previously to being placed in the camera frame, and the more effectually 


) this is done the better, or the action in the camera will not be equal over the 


¥ whole surface; at the same time it must not be allowed to dry, but, in short, 
} to obtain its full maximum of sensibility, it should be damp without 
_ superfluous moisture.* 


The question is often asked,—How soon, after coating the plate with 
collodio-iodide, should it be immersed in the nitrate bath? Now this Is a 
ditficult question to answer. We have said the time of immersion is 
dependent upon temperature and make of collodion, so likewise must we 
be governed as to time before immersion. To make collodio-iodide, ot 
xylo-iodide, for, chemically speaking, there is no difference in the two, it is 
necessary that the ether should contain a certain quantity of alcohol, or the 
different articles are not soluble ; therefore, if we take a fresh bottle, and 
coat the plate from this while it contains its full dose of ether, and with the 
thermometer ranging between 60° and 70°, the evaporation of this article 
will be very rapid, and, consequently, a tough film soon formed ; but if, on 


_™ Ifthe plate is allowed to become dry before exposing it in the camera, it losesits sen- 
sitiveness to the action of light. It is therefore imperative that the exposure takes 
place _within a few minutes after removing the plate from the bath. This renders 
collodion of very little value for taking views, as in such situations we cannot always com- 
mand the use of a dark room. For these purposes we must employ either the Calotype, 
waxed paper process, or the new collodio-albumen process, 
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the other hand, we are using an article which has been in use some time, 


“ad many plates, perhaps, coated, the proportion of alcohol will be much uh 


neater, and, not being of so volatile a nature, will necessarily take a longer 
ime to acquire the requisite firmness for immersion. Hence it is evident 
ve must be guided by circumstances. If, for instance, after coating a plate, 
ve find, on immersion, it does not colour freely, we have then reason to 
“uppose the plate has not been immersed sufficiently quick ; but if, on the 
other hand, we find the film very tender, and, upon drying, it cracks, then 
ime have reason to know that plates prepared from that bottle must not be 
immersed quite so soon. The larger the proportion of alcohol the more tender 
‘the film, but the more sensitive will be the plate, and the quicker and more even 
will be the action of the bath. 

_ The next question also often asked is,—How long must be the exposure 
in the camera ?—a question more difficult to answer than the last, without 
knowing something of the working of the lens and intensity of light. Practice 
alone can determine, combined with close observation of those parts which 

















should betheshadowsof apicture. If, for instance, in developing, wefind those | ti 


parts less exposed to the light than others develope immediately the solution 
is applied, then we have every reason to suppose the exposure has been too 
long; but if, on the contrary, they develope very slowly, we have proof that 
‘the time allowed has not been sufficient to produce the necessary amount of 
action. In a good picture we should see first the whites of a dress appear, 
then the forehead, after which we shall find, if the light has been pretty 
‘qually diffused, the whole of the face, and then the dress. 

Much will, of course, depend upon the arrangement of light, for if the 
‘itter is not placed in a good aspect, by which is meant a good diffused 
light, the prominent parts only will come out; or, to produce the necessary 
amount of action to obtain the others, the high lights are so overdone that 
ihe picture prints raw and cold. 

Can I produce portraits at my drawing-room window? This is another 
common question, and the reply must necessarily be, Yes, if you have 
wffiicient ight, and can so place your camera that the sitter may be pretty 
equally illuminated, and not one half receiving nearly all the light ; if it 
joes, one side may be amply done and the other scarcely visible. 

In cases of this description the necessary effect may often be produced by 
placing a white screen so as to reflect a portion of light upon the darkened 
side; but, upon the whole, a light of this character is better adapted for 
producing positive than negative pictures upon glass. 

We must now suppose the plate to have received its necessary impress in 
the camera, and proceed to— 


THE DEVELOPMENT OF THE IMAGE. 


To effect this it must be taken into the room where prepared, and, with 
care, removed from the slide to the levelling stand. It will be well also to 
caution the operator respecting the removal of the plate. Glass, as before 
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| observed, is a bad conductor of heat; thérefore if, in taking it out, we allow 
it to rest on the fingers at any one spot too long, that portion will be 
‘)}} warmed through to the face, and on applying the developing solution 
¥)) the action will be more energetic at those parts than the others, and conse- 
4) quently destroy the evenness of the picture. We should, therefore, handle 
| the plate with care, more as if it already possessed too much heat to be 
+ comfortable to the fingers, and get it on the levelling stand as soon as 
i} possible. | } 

#) Having then got it there, we must next cover the face with the develop- 
+} ing solution. 

This should be made as follows :— 


Pyrogallic acid . . . . . 5 grains. 

Distilled water . . . . . 5 ounces. 

Glacial aceticacid . . . . 1dram. 

ICONOL oe en ou ee ee @ Granny, 
Mix and thoroughly filter. 


_ Now, in developing a plate, the quantity of liquid taken must be in 
# proportion to its size. A plate measuring five inches by four will require 
~* half an ounce; less may be used, but it is at the risk of stains; therefore, 
“j/ we would recommend, that half an ounce of the above be measured out into 
“) a perfectly clean glass measure, and to this add from eight to twelve drops of 
++ a solution of nitrate of silver, containing 50 grains to the ounce of water. | 
cit Pour this quickly over the surface, taking care not to hold the measure 
ae too high, and not to pour all at one spot, but, having taken the measure 
», properly in the fingers, begin at one end, and carry the hand forward; 
immediately blow gently upon the face of the plate, which has the effect, not 
' only of diffusing it over the surface, but causing the solution to combine 
/ more equally with the damp surface of the plate; it also has the effect of 
~. keeping'in motion any deposit that may form, which, if allowed to settle, 
causes the picture to come out mottled. A piece of white paper may now 
be held under the plate, to observe the development of the picture ; if the 
light of the room is adapted for viewing it in this manner, well ; if not, a 
light must be held below; but in either case arrangements should be made 
to view the plate easily whilst under this operation, a successful result 
depending so much upon obtaining sufficient development without carrying 
)) it too far. ; 
At In some instances it is better not to mix the nitrate of silver solution 
/ with the pyrogallic solution until after the latter has been poured over the 
plate, but in no case must it be mixed on the plate, the solution must be 
poured off into the measure and the nitrate added. In this way we can 
judge better of the intensity of the picture, for when the solution is off, the 
plate can be held up to the light and the image viewed through. Care 
should be taken that the nitrate of silver solution is free from deposit. 
The author has also found a weak developing solution, as given above, 
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bar more successful in obtaining gradation of tone than when stronger, for, i f 
inthe latter case, the action will be very energetic on those parts reflecting |; 
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‘he most light, and, consequently, become overdone before other portions, cis 
uch as dress, &c., have become sufficiently visible. The addition of an 4). 


«xtra portion of nitrate of silver will be found to improve the tone, but this | 


nay be effected also without adding it to the pyrogallic solution ; and, in at 
any instances, it will be found a better plan to re-dip the plate in the gil 


bath, after exposure in camera, particularly if any considerable time has elapsed ae 
between the excitement of the plate and development of the picture, for the |; 
jlate having dried unequally, does not allow the same uniform development | 


as when well moistened over the surface. 

_ As soon as the necessary development has been obtained, the liquid must 
be poured off, and the surface washed with a little water, which is easily 
done, by holding the plate over a dish and pouring water on it, taking care, 
‘both in’ this and a subsequent part of the process, to hold the plate horizon- 

tally, and not vertically, so as to prevent the coating being torn by the force 

and weight of the water. 

This being done we arrive at the— 


FIXING OF THE IMAGE. 


Which is simply the removal of yellow iodide of silver from the surface of © 


the plate, and is effected by pouring over it, after the water, a solution 
of hyposuiphite of soda, made of the strength of four ounces to a pint of 
water. At this point daylight may be admitted into the room, and indeed 
We cannot judge well of its removal without it. We then see the iodide 
gradually dissolve away, and the different parts left more or less transparent 
according to the action of light upon them. : 

It then only remains to thoroughly wash away every trace of hyposulphite, 
for should any of this salt be left, it gradually destréys the picture. “The 


plate should, therefore, either be immersed with great care, in a vessel of © 


— water, or, what is better, water poured gently and carefully over the 
‘Surface. . 

After this it must be stood up to dry or held before a fire. 

It may be as well to state, any clean filtered or rain water will answer 
for washing, distilled being only required for the solutions of nitrate of 
silver, &c. 

Having, by the foregoing means, obtained and fixed a negative photo- 
graphic image on glass, which is capable of producing positives upon 
paper by the printing process described at page 57 ; it is as well, previous to 
obtaining these, to render the tender film of collodion less liable to injury. 

This is best accomplished by— 


ae ee 


VARNISHING THE PLATE. 


There are two kinds of varnishes which may be used for this purpose— 
the spirit and the chloroform. Some amount of care 1s necessary mM the 
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) use of the spirit varnish, for if it is poured on the plate cold the gums 
chill and the picture is rendered opaque; therefore, the best plan of proceed- 
ing is as follows :— 

Hold the back of the plate to a fire until warm through, care being taken 
not to make it too hot, or the varnish will not run properly; then pour the 

varnish on in the same manner as the collodion, and return the superfluous 
portion to the bottle. Hold the plate again to the fire to drive off the spirit, 
when a beautiful surface will be obtained, making it difficult, at first sight, 
to judge which side has been varnished. 

There is also another kind of varnish which has been recommended by 
Dr. Dymond, viz., gum amber, dissolved in chloroform. This is used by 
many photographers, as it can be put on cold, and dries directly upon 
evaporation of the chloroform, which is its only advantage over the spirit 
varnish, and is necessarily much more expensive. 


ON THE CALOTYPE PROCESS. 
BY F. HORNE. 


The word Calotype is derived from two Greek words signifying 
“beautiful picture or image.” 

To produce a calotype picture there are five distinct processes, all of 
which, with the exception of the third, viz., exposure in the camera, must 
be performed by the light of a lamp or candle, surrounded by a yellow 
glass, or else in a chamber where the whole of the daylight that illuminates 
it first passes through a yellow glass, or several thicknesses of yellow calico ; 
they are all very simple, but, at the same time, all of them require care and 
attention. The first, and not the least important, is— 


IODIZING THE PAPER. 


The first requisite in the calotype process is to obtain good iodized paper, 
for without this all our subsequent operations will be vain. For this pur- 
ose should be selected the best English paper, manufactured either by 
hatman or Turner; the latter is generally preferred by most photo- 
graphers as giving the most solid picture, but the former is very good and 
much more free from iron or black spots. The paper, being cut to the size 
required for the exposing frames of the camera, should be marked at one 
corner, in order to know the side prepared, and here it will be as well to 
observe that great care is requisite in handling the sheets. This should be 
done at the edges only, for the fingers, if allowed to touch the centre of the 
sheet, are apt to produce stains. 
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Take twenty grains of iodide of potassium and twenty of nitrate of silver; /')) 
lissolye these, each separately, in two ounces of distilled water, and then mix it 
“them well together. A precipitate, the yellow iodide of silver, will be thrown ||), 
down, which should be allowed to subside ; the liquid may then be poured ra 
away, and the precipitate washed, by pouring on a small quantity of dis- |) i 


tilled water. This should likewise be poured off, and the measure filled up ||) 








HN 


to one ounce with distilled water, and iodide of potassium, in crystal, added, jj): 
until the whole of the precipitate is dissolved. As a guide to those who }'\, 
have not before made this solution, it will be as well to tell them, that to accom- i i 
_plish the solution of the precipitate, will take from 180 to 200 grains of the |'' 
salt. It only then remains to filter the solution into a clean bottle, and it ||! 
is ready to use, which is done as follows : Hi 

Pin the paper upon a clean board, and, with a dry and clean camel-hair ||) 
brush, coat the surface over equally, and pin up to dry; repeat the same to 1) 

any number of sheets. The paper then contains the iodide of silver, with |} 
_ excess of iodide of potassium. This latter salt must be got rid of, and to 
effect this the sheets require soaking in water; to do this most effectually, | 
the best plan is to take a number of dishes, say six or eight, and immerse i 
a sheet in all but one, taking care so to immerse them, that no air bubbles ©. 
_ shall be attached to the surface ; allow each to soak for about half an hour, 
and then remove them, one by one, into the dish that is empty, changing 

the water as each comes out; they should then soak for another half hour, 
and be taken out, and pinned up to dry ; the more water each dish contains 
the better. Should it be inconvenient to adopt this plan, the sheets may be 
_ immersed in one large vessel, such as a clean footpan, taking care not to 
_ immerse too many at one time, as the sheets touching each other prevent 
_ their being equally soaked ; in this they may soak from one to two hours, 
_ occasionally slightly agitating the water by passing a rod round the side, to 
- displace that in contact with the face of the papers; then remove each sepa- 
rately, pass through another water, and pin up to dry. 

This constitutes the iodized paper, and too much care cannot be taken in 
its preparation, as success in the future operations depends so much upon 
| its bemg good and properly made; it is generally considered to keep any 
length of time, but my experience will not allow meto say the same. I am 
aware that if the picture is taken, and developed directly, it may be used 
when months old, but if the prepared sheets are required to be kept some 
hours before the picture is brought out, then, in that case, it should not be 
more than from six weeks to two months old. A well prepared sheet, when 
new, and I call it new if the age does not exceed that stated above, will, 
when excited, keep good for twenty-four hours, and the whites of the 
picture will keep from turning brown in the development, but when too old 
these disappear, and the whole becomes brown together. __ . 

The iodized paper thus prepared is not in the least sensitive to light, and 
indeed it tends to improve the same, by exposing the sheets to the direct 


action of the sun. 
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46 CALOTYPE PROCESS. 


EXCITING THE PAPER FOR THE CAMERA. 


For this purpose two solutions are required, termed aceto-nitrate of silver 


and solution of gallic acid: the aceto-nitrate is made thus :— 
Nithite of silver’) 00s) ge oe grains. 
(Flacial acetic herd 760 Se ae diam. 
Distilled water’ 673040). Oe oe nice, 
Mix and filter. 


The solution of gallic acid is made as follows :— 
SOORNEL 48) ras Wales Ah ohh eAbuh hy ee RMN. 
Gallic acid) jidjicce' fp i uai iter, Oran, 
Distilled water . . . . 6 drams. 


Mix the gallic acid with the alcohol, add the water, and filter for use. 
The aceto-nitrate solution, call A. The gallic acid solution, call B. 


Also make diluted solutions of the above, thus :— 
Aceto-nitrate of silver, A. 1 dram. 
Distilled water, 7 drams.—Call this No. 1. 


Solution of gallic acid, B. 16 mininis. 
Distilled water, 1 oz.—Call this No. 2.* 


I may mention here, that the greatest care must be taken, both in this 


> and in all photographic operations, to have the solutions clear and _ bright, 


and measures perfectly clean, as constant failures arise from these causes, 
or from wiping the measure with cloths that have been used to wipe up 


: hyposulphite of soda, or other chemicals accidentally spilt. When the 


distilled water, aceto-nitrate of silver, and gallic acid solutions are good 
and the measure clean, they will keep mixed for hours in the dark without 
changing colour, but the slightest trace of anv other chemical on the measure 
or the rod, will immediately produce sufficient change to cause total failure. 


' Let me therefore advise those anxious to become proficient in this art, to 


look well to these minutiz, and if upon mixing these solutions they observe 
the slightest change, to reject them at once and clean the measure with 
another cloth. 

We now proceed to excite the paper, which must be done in the dark 
room, as directed at page 32, and may be effected in two ways, either with 
the Buckle’s brush or with a smooth glass rod. 

To prepare and use the Buckle’s brush, proceed as follows :—Take a tuft 
of the finest cotton wool, about the size of a hen’s egg, draw it out thin im 
the middle, to a form resembling an hour glass, place the thin part in the 
silver wire hook (supplied with the glass tube for the purpose), and with it 
draw the cotton tightly into the bell-mouthed tube. Pull out all the 
superfluous fibres of the wool which readily yield, and revolve the 


* In hot climates, and in very hot weather, dilute the solution No. 1 and No. 2, with 


- an equal bulk of water, 
—_— ~ 
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remainder in the palm of the hand a few times to condense it into a ball. 
Now lay a sheet of clean white blotting paperfupon the preparing board, ||! 
and on this the iodized paper to be excited, marked side upwards, and, i) ‘- 
iaving pinned them to the board by the two upper corners, hold the board |), 
in a slightly inclined position between yourself and the light, and apply |): 
qual parts of Nos. 1 and 2 mixed together in a clean measure, plentifully, | 
with a full brush, both across the paper and from the top to the bottom, 
always keeping a flowing edge. Having continued to apply the solution 
util the paper is thoroughly saturated, and will not take up any more, 
remove that which remains with blotting paper. The cotton of the brush 
lequires renewing for each sheet. 

To use the glass rod ; having fastened the blotting paper and the iodized 
paper upon the preparing board, as stated for the Buckle’s brush, place the 
rod across the left portion of the sheet at a short {distance from its edge, 
and pour a measured* quantity of the solution in front of it. Move the 
rod to and fro till the solution is equally spread, and the whole surface 
wetted : allow a few seconds for the liquid to be absorbed. 

_ The pins should be removed as soon as the paper will remain without 
bending up, and when the pins are removed the solution can be applied 
right up to the corners and edges of the sheet. The whole of the surface, when 
well covered, if held towards the light, which passes through the yellow 
medium, should by reflection, show a uniform shining surface, and yet 
the solution should not run off; it should also appear uniformly trans- 
parent when viewed by transmitted light. — 

When this is accomplished, proceed with a piece of clean bibulous paper 


iy 


par cas z Se es =. =< 


to remove the superfluous solution from the surface, and place the excited s 
paper, if the picture is to be taken directly, in the camera frame; but should 1: 
it be required to keep them some hours, place each sheet between folds of © * 
clean bibulous paper, that they may become nearly or quite dry, without an if 


unnecessary exposure to the atmosphere. 

This also prevents cockling in the frame, which will invariably take 
place if put in too wet and there allowed to dry. Another advantage | 
also results from placing them between folds of bibulous paper previous to 
placing in exposing frames, viz., we are enabled to see if a change has 
taken place, by the surface becoming discoloured, for if it has, the sheet nad 
better be at once rejected, for the longer it is kept the worse it will be- 
come, and to obtain a picture, worth looking at, is out of the question ; but 
if the iodized paper has been properly prepared, the solutions good, and 
the different articles used made perfectly clean, not the slightest change 
will be visible for hours after the paper is excited, of course keeping them 
entirely from white light. 

About half an hour to an hour will be quite sufficient for the sheets to 


ee 
ate “Fines 





* One dram of each solution mixed together is required for a piece of paper 9 inches [ 
by 7; when the Buckle’s brush is used, and half a dram of each, with the glass rod. 
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remain in the bibulous paper, during which time the glasses of the camera 
frame should be thoroughly cleansed and everything else arranged. 
The next process is that of exposure in the camera. 


EXPOSURE IN THE CAMERA. | 


For this, as the operator must be guided by his own judgment, few direc- — 
tions can be given, and few are required. He must choose or design his || 
own subject, and judge of the time required, which will vary from three to 
six, eight, or ten minutes. On this account it is better to work as muchas } 
pessible with one size diaphragm, for if we keep changing to first one size and 
then another, the great variation in the quantity of light admitted, makes it 
utterly impossible to judge properly. A good lens of twelve or fourteen 
inch focus will work well, under most circumstances, with half an inch open- | 
ing. The object to be taken should be well lighted, and, if possible, the 
time selected when good shadows can’be obtained. The operator must also — 
be guided in his time of exposure, as to the time that is likely to elapse 
before the picture will be developed. If, for instance, the picture is neat — 
his own residence, and to be developed directly, then in that case he will 
give the full time, say eight or ten minutes; but if some hours will elapse, 
then the exposure should not be for more than five or six. The paper, if 
removed from the frame directly after the picture is taken, should present 
but little or no change, but if kept some hours, the picture becomes more 
and more visible. Over-exposure tends to produce a rottenness when the 
picture is brought out. 

The next process is that of 


BRINGING OUT THE PICTURE. 


This operation, like the preceding, requires the greatest care, and must, 
of course, be likewise conducted either by the aid of artificial light, which 
should be as feeble as possible and kept at a distance, or by a yellow light 
from a window. The method of proceeding is as follows :— 

Pin the sheet of paper, when taken from the camera frame, upon the 
preparing board, as before, to excite it, and mix the solutions in the follow- 
ing proportions :— é 
Aceto-nitrate of silver, A. . . . 10 minims. 

i 
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Solution of gallic acid, B. . . . 50 ditto. 

Stir these together, and spread them equally and quickly over the sur- 
face, when the image, if before invisible, will immediately begin to develope 
itself, and if, as is the case when the papers have been kept some hours, the 
image is slightly visible, then also it will tend to make it more and more 
so. Care should be taken that the surface does not become dry, and imme- 
diately it appears as if all the solution has become absorbed into the 
paper, then more must be spread over. 

The development must be continued until the whole of the detail has 
been brought out, and the darks of the pictures have become of suffi- | 

_—— | 
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ield before a light. Practice alone can teach a person when to stop, he 


must be guided entirely by the appearance it presents when held to the i! 
light, bearing in mind the picture will be rendered more transparent when |} 


= 
fa) 
eS 
—e 
© 
= 
“ 
@ 
TR 
@ 
@ 
=} 
~_ 
M 
pe) 
a 
jo) 
M 
ct 
—" 
° 
mM 
= 


The desired result being obtained, it only then remains to submit the 
| pleture to the next operation, which is 


FIXING THE IMAGE. 


The object in this process being to remove the excess of nitrate of silver, - 
and also the yellow iodide of silver, it will be found advisable, in the first 


instance, to wash the picture or photograph, as it may now be termed, in 
two or three waters. The greater portion of nitrate of silver being removed 
by the washing, the fremainder, together with the iodide of silver, is to 


soda, containing about two ounces to the pint of water; it may remain in 
this solution till the yellow colour of the iodide disappears, after which {it 
must be washed in a considerable quantity of common water, and finally, 
to ensure the whole of the hyposulphite of silver being removed from the 
paper, may be suffered to remain for hours in a fresh quantity of water, 
two or three times changed ; on removal from which, and drying between 
folds of blotting paper, it will be found perfectly fixed, and will undergo no 
further change when exposed to the light. The image being now fixed, 
and the picture thoroughly dried, it only remains to be ‘“‘ waxed,” in order to 
make the paper uniformly transparent: the method of doing this is the 
same as described for the waxed paper process, page 50, in the paragraph 
“ Waxing the Paper.” 

The photograph thus obtained is a negative picture, i.e. the positions 
of the objects, together with all the lights and shades, are reversed in 
respect to their natural appearance, and, although its production may 
appear somewhat tedious, it will be found by no means difficult. If the 
chemical agents be perfectly pure, the apparatus properly constructed, the 
intention of each separate process kept in view, and the manipulation 
recommended correctly followed, the operator may rely with confidence 
on a satisfactory result. 

The negative photograph obtained by the process described in the pre- 
ceding pages is capable of yielding a vast number of beautiful impres- 
sions, in which the relative positions and perspective of the various objects, 
and their lights and shades, will be correct as in nature. The method of 
obtaining these impressions as regards the prepared paper, &c., employed, 
will be found described at page 57, under the method of printing from 
glass negatives, the operation in both cases being similar. 
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cient density to prevent light passing through them jin the after process t ih 
of printing. To judge of this, one end should be occasionally lifted and | 
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WAXED PAPER PROCESS. 





)) Tuts process may be divided into seven distinct operations, 2z.:— 
) Waxing the paper, iodizing,’ rendering sensitive, exposure in camera, 
development of image, fixing the negative proof, and waxing the negative | 
proof. | 

WAXING THE PAPER. 


The kind of paper most suitable for this process is “‘Canson freres,” and |, 
should be thin ; having cut the paper into sheets of the size required, they { 
are coated or rather saturated with wax, This can be done in the simplest 
manner by using a shallow flat tin vessel, slightly larger than the paper to , 
be prepared, which is supported over a moderate source of heat (a vessel 
of boiling water answers very well). Ifa cake of white wax be rubbed on , 
the bottom, it will quickly melt and form a stratum or bath of liquid wax, , 
on which one of the sheets of paper at a time is then laid, and allowed to 
remain a second or two to absorb; it is then removed and placed between 
some sheets of smooth bibulous paper, over which you pass a moderately 
hot iron to remove the excess of wax. It is very essential that the wax 
should be entirely removed from the surface, and that it remain only i 
the texture of the paper. A sheet well prepared should not have any 
shining points on its surface when viewed by reflected light, and should 
be equally transparent all over. 

The iron is sufficiently hot when a drop of saliva, let fall on its surface, 
very quickly evaporates without running off its surface. If hotter, it spoils 
the wax and stains the paper. 





IODIZING THE WAXED PAPER. P 

1 . . ° Int 
For this purpose prepare a bath in the following manner :— bi 
Iodide of potassium . . 4drams. iM 

Bromide of potassium . By i ag Wa 

Iodine ; ! ’ . 4 grains. tye 

Honey ‘ ; 1 ounce. m 

Distilled water . é . .1 pint. 4 


The proper method of mixing the foregoing, is to put the iodide of po- ,,, 
tassium into the vessel in which the mixture is to be made, along with a és. 
small quantity of water, just to dissolve it, and stir them well together _ 
with the glass rod; then add the iodine, which soon becomes perfectly On 
dissolved by continuing the stirring; when this is ascertained to be the ie 
case, the remainder of the liquid and the other ingredients are to be | 
added, and: the whole, after well stirring together, must be carefully filtered 
through bibulous paper, and retained for use in a stoppered bottle. 


a ee AN ee 


WAXED PAPER PROCESS. 5 It 


When the waxed paper is to be prepared, pour some of this solution 
ito alarge dish, and completely immerse the waxed paper, sheet by sheet, 
ud one above the other, taking care to remove any air-bubbles that may 
ke produced, | , 

From fifteen to twenty sheets may be prepared at a time, and must be 
dt to soak for twelve hours. 

Turn over the whole mass so as to commence at the first sheet im- 
trsed, and hang them up to dry by pinning them by the corner to a string 
tetched horizontally in the air. Afterwards apply to the lower corner of 
’h sheet a piece of blotting paper, which will easily adhere and facilitate 
le removal of the superfluous liquid. 7 

When the paper is dry, cut it to the size ‘of your camera and keep it in 
‘portfolio for use. 

The liquid that remains after removing the paper may be poured into 
ihottle, and will serve to prepare other paper until it is exhausted. It 
ily requires to be filtered just before being used. ) 


RENDERING THE PAPER SENSITIVE.* 


For this purpose make a mixture of— 


Nitrate of silver : i : SO 
Glacialaceticacid . ; ; SOCCS Gana 
Animal charcoal : - 2 scruples. 
Distilled water >... : ‘ : SNE ini bes 


This solution, which may be termed aceto-nitrate of silver, should be 
tained in a stoppered bottle for use. When the iodized waxed paper is 
'» be rendered sensitive, filter a portion of the above aceto-nitrate of silyey 
nto a flat porcelain dish until it covers the bottom to about a quarter of 
‘1 inch, then immerse a sheet of the paper completely, only taking care to 
void air bubbles ; allow it to remain. for ten minutes, then remove and 
wash it immediately in a bath of distilled water, or what is preferable, in 
‘wo portions of distilled water; in which case, two porcelain pans should he 
mployed containing the distilled water. The iodized waxed paper on 
moval from the aceto-nitrate bath is placed at once into the first portion 
if distilled water, just drawn through it three or four times, and then 
moved to the second dish of water and the washing repeated in the same 
may; itis then removed and dried between some folds of smooth and fresh 
ibulous paper; and kept for use in a paper case of the same Material. A 
‘nsiderable number of sheets of paper may be rendered Sensitive in the 
Vag quantity of aceto-nitrate, which should be returned, after being used 
i the bottle and kept on the animal charcoal. ? 


ee 
* This operation must be performed in a dark room, See page 32, 


E 2 








52 WAXED PAPER PRQOESS. 


EXPOSURE IN THE CAMERA. 


The time usually required for producing an impression in the’ camera 
will of course vary with the varying intensity of the light : in full sunshine 
with a single view lens of fourteen inch focus and a half inch stop, about 
eight minutes will suffice, but a greater or less length of exposure 1s 
not of so much importance, as the subsequent development of the picture 
ean be regulated accordingly. 


DEVELOPMENT OF IMAGE. 


This is done by immersing the picture in a saturated solution of gallic 
acid made by dissolving one dram of gallic acid in 20 ounces of distilled 
water and filtering. Pour this mixture into a shallow basin to the depth 
of about a fifth of an inch, and completely immerse the proof, taking 
care that there are no bubbles of air. When the picture begins to appear, 
pour off the gallic acid solution into a clean glass measure, and to each 
eight ounces of the solution, add thirty drops of solution of nitrate of 
silver containing thirty grains to the ounce. 

According to its development, which is easily perceived through the 
thickness of the paper, it must be left in the bath from ten minutes to one 
hour, or more, until it arrives at its perfection, which in some instances 
may be a day or two, according to the time exposed in the camera. 

When the proof is well developed, remove and place it in another 
vessel and wash with several waters, lightly rubbing the back with the 
finger to remove the crystalline deposit which might cause stains. 

The tone which the picture assumes under the action of the gallic 
acid indicates if the time of exposure has been correct. 

If the proof has a blackish grey appearance all over, it has been ex- 
posed too long; if the high lights, which ought to be the blackest parts 
of the negative, are not deeper than the half-tints, the exposure has stil 
been too long. If the time of exposure, on the contrary, has been too 
short, the lights will be but feebly defined. If the time has been correct, 
a superb proof will be obtained, having the lights and shades well 
defined and transparent. | 

This operation can be accelerated in cold weather by slightly warming 
the gallic acid. 

The picture thus obtained is not permanent. It must be rendered so 
by the following operation, having first washed#t in water. 
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WAXED PAPER PROCESS. 


FIXING THE NEGATIVE PROOF. 





Make, in a bottle, the following solution :— 


Hyposulphite of soda. . . . 2 ounces. 

, Filtered watery 0. 2.1).) es | 1 pint. 

Pour a sufficient quantity of this solution into a porcelain pan to cover 

about one-quarter of an inch in depth, and plunge the negative proof 
Into it completely, taking care to avoid air-bubbles. 

One proof only at a time should be put into the bath ; it will neverthe- 
_less serve for several proofs, one after the other. 

The solution of hyposulphite which has been used is poured into another 
bottle and allowed to remain quiescent for some time, when a precipitate 

of gallate and sulphuret of silver will be formed; it is then filtered and 
forms an excellent solution for fixing feeble positive proofs. 

The proof should be left in the bath of hyposulphite until-the yellow 
tint of the iodide of silver is removed; it should not be left too long, 
otherwise the blacks of the picture suffer; from ten to fifteen minutes 1S 
usually sufficient. 

The negative when removed from the hyposulphite should be washed in 
several waters, and afterwards left in a large vessel of water for half an 
hour to remove the whole of the hyposulphite. 

The proof is now fixed and may be suspended in the air to dry. 
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WAXING THE NEGATIVE PROOF. 


This is done by holding the proof before a moderate fire, so as to give to 
the wax that transparency which it loses by the successive baths; for they 
are likely to give a soiled appearance to the paper, which however, generally 

- disappears by this operation. 

Positive pictures are obtained from these negatives in precisely the 

same manner as described at page 57, for calotype or glass negatives. 
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THE OXYMEL PROCESS. 


It is now generally admitted by all photographers, that negatives taken 
on glass far exceed any of a similar production on paper,. both as regards 
rapidity of action, beauty of definition, and ease in manipulation ; but it 
must be also allowed that there are very serious objections to the general 
adoption of the collodion process (as usually employed) for pourtraying the 
various points of interest a photographic tourist may meet with ona 
journey. 

The main objection to the use of collodion for taking views is its loss of 
sensitiveness when once the excited film becomes dry; hence, it is neces- 
sary to prepare the plates, expose them in the camera, and develope the 
latent image within a very short time—too short, indeed, to be of much 
utility in taking landscapes, &c., except those situate within a few minutes’ 
walk of the operating room. To obviate this, many adopt the plan of 
carrying with them a portable tent covered with some material that only 
admits yellow light ; or they employ a camera so constructed, that the plate 
may be sensitized and the image developed within the body of the instru- 
ment. But unfortunately both these plans present many inconveniences: 
the tent especially, with the materials necessary to be used, being bulky 
and not of easy transport, while the heat within under a burning sun is 
_ most oppressive, and the manipulation much more difficult than when 

_ Operating at home. To remedy these objections, many plans have been 
adopted ; and among the first may be mentioned the use of nitrate of 
magnesia and nitrate of zinc by Messrs. Spiller and Crookes. These 
materials, by their deliquescent properties, keep the surface of the excited 
film over which they are spread slightly moist, and in a condition to 
receive the impressed image. Another and more simple mode of proceed- 
ing is the use of honey, as introduced by Mr. Shadbolt; but these processes 
have not yielded that constant success which is so essential to enable the 
amateur to practise them. 

The great objection to the above is, that in order to render the plate 
sensitive, a definite amount of nitrate of silver must remain on its surface ; 
and to obtain this exact quantity is more a matter of chance than certainty. 
If too much remains, it crystallizes on the plate and destroys the continuity 
of the collodion film; if too little, it is less sensitive to light. Another 


evil is the tenderness of the collodion film during the development of the 


. 
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image, more especially if, from want of sufficient exposure, the develop- Hite 
ment ‘requires to be long continued. Dr. Mansell has also introduced a | 


lan by which stains, which sometimes occur, may be obviated, but still |} 


it must be admitted that these processes fail in the hands of the majority ane 
of amateurs; although the gentlemen above referred to, and other skilled ji: 


photographers, have produced good results by them. 
Mr. Llewelyn’s oxymel process is a great improvement on that in which 


simple honey is used, and very many beautiful pictures have been obtained |, 


by its means; but on the whole, certainly by far the best specimens I have 


sen on dry glass plates have been produced by a modification of the At 


ollodio-albumen process, proposed by Mr. Fothergill. I cannot, therefore, 
do otherwise than recommend that as the best dry process with which I 
am acquainted. It will be found fully described at page 68. 

However, as the oxymel process is one of great simplicity, and 


has been followed with considerable success, this Guide would not be | 


complete without some concise directions for its employment. 
The oxymel, which may be obtained from most of the photographic 
chemists, can be made in the following way :— 


Glacial acetic acid ; ; 7 fiuid drams. 
Distilled water . : j I oz. 
Purified honey. : . 10 ozs. 


_ Make the honey hot in an evaporating basin or other convenient vessel, 
add the acid and. water, and carefully filter through paper (see page 23), 
until perfectly'clear and free from sediment. When about to be employed, 
one part of this oxymel must be mixed with four parts of distilled water, 
and again carefully filtered before being used. 

The glass plate is cleaned, coated with collodion, and sensitized in the 
nitrate bath precisely in the same way as for collodion negatives, page 38 ; 
and when removed from the nitrate bath, it must be placed on the tripod 
stand, and an abundance of water poured over it, so as to remove all the 
free nitrate of silver from its surface. Afterwards set it up on edge on a 
piece of blotting paper, to drain. When pretty closely drained, immerse 
it with one uniform movement in a bath of the diluted oxymel, in a similar 
way as the collodion is sensitized ; and after it has remained in the bath 
about two minutes, remove, well drain, and place it on its,edge to dry, 
with the prepared surface inside, on a piece of blotting paper laid on 
a shelf, and the upper corner or edge resting slantwise against another 
piece of blotting paper pinned against the wall. By this arrangement, 
the plate is greatly protected from dust while drying. 

It need hardly be indicated that the whole of this proceeding should be 
conducted in a room from which the light of day is, exeluded, or only 
allowed to pass through several thicknesses of yellow calico. A number 
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of plates can be prepared consecutively in the same oxymel bath, which 


»| Only requires renewal when it becomes dark-coloured. When the plates 


are sufficiently drained, they may be placed in a grooved box for use, or in 
the camera slides, ready for exposure, as most convenient. 

The plates thus prepared will keep well for several days : they require 
about six times longer exposure in the camera than the ordinary wet col- 
lodion. After the picture has been impressed, the plate will keep several 
days. 

The development of the picture must be conducted in a room from which 
white light is perfectly excluded, as in preparing the plate, and care must 
be taken not to tear the edge of the collodion film on removing the plate 
from the camera slide. When removed, lay it face upwards on the levelling 
stand, and pour over it some distilled water to wet all the surface, draining 
oif the excess immediately. The developing solution is formed of 


Pyrogallic acid ‘ ‘ 2 ors. 
Otric acid 3 wri day j i 1 gr. 
Distilled water . ; f 1 oz. 


To the requisite quantity of this solution is added, and well mixed just 
before use, a few drops of a solution of nitrate of silver, made with 30 grs. 
to the ounce of water, and the mixture poured evenly over the surface. 
The picture generally takes longer time to develope than with the ordinary 
wet collodion. 

When the picture is sufficiently brought out, wash with water, fix with 
hyposulphite. of soda, and varnish to protect from injury, in precisely the 
way directed at pages 42 and 43 for the ordinary collodion process. 
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hang them one} by one up to dry, 





PRINTING PROCESS. 


THE PRINTING PROCESS. 


The paper for printing positives from glass or paper negatives is usually 
thicker than that employed for taking negatives on by the calotype, or 
waxed-paper process, and is designated “ positive” paper. Various 


German positive ; both of which yield good results. 
The kind of paper having been determined on, the sheets are examined 


me by one in order to reject those having black spots or minute holes, ;)) 
and a pencil mark is made in each corner of the sheet on its smoothest side, | 
in order that this side may be easily recognized in the after processes. i 
_ In some kinds of paper the smoothest side is easily recognised ; in others 
having a “ water mark,” it may be known by holding the sheet up to the 4, 
light, so that the maker’s name may be read (the letters not reversed), when °; 


the side nearest the operator is the smoothest. There are other kinds in which 
the two surfaces are rendered apparently alike by the pressure used in its 
manufacture, and in which no “ water mark” exists. To recognize the 


‘Tequired side in this case is more difficult, but still it is easily effected if 
one of the corners of each sheet is soaked in water for two minutes and 
then dried. As the smoothness given by the pressure is, by this plan, re- | 


moved, the smoothest side is ifistantly determined. 


The paper has now to be “salted,” which consists in applying to ita — 
solution of muriate of ammonia, which can be done by either brushing or | 
immersion. But it must be carefully noticed that the solution for immer- 


sion is not strong enough for being brushed on. 


SALTING PAPER BY IMMERSION, 


Tn order to salt paper by immersion, take a porcelain pan and fill it to a 
depth of half an inch with the following solution :— 


Muriate of Ammonia . ‘ «1 seruple. ~,. 7 
Water r ; ; ; . 10 ounces. Dissolve. - 


Into this solution carefully immerse one dozen sheets of paper, sheet by 
sheet, taking care to avoid air bubbles; after soaking five minutes, turn 
over the whole mass so as to commence at the sheet first immersed, and 
on a line stretched acrossa room. The 
most convenient accessories for this purpose are “ photographic pins,” sold in 
boxes of four dozen at one shilling each box. The short limb of one of these 
pins is passed through one corner of each sheet, and the long limb is hooked 
over the line. After the sheet has drained a few minutes, a piece of filtering 
paper, about one inch square, is applied to the lowest corner, to which 
it will adhere, and much facilitate the removal of the superfluous moisture. 


Paper thus prepared will keep good any length of time. 


i 
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kinds are used, but we give the preference to T'urner’s positive, or the new i 
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SALTING PAPER BY BRUSHING. — 


Salting paper by brushing is prepared by the use of the following :— 
Muriate of Ammonia . , ; - I scruple. 
Water ‘ : ; ; ‘ . 4ounces. Dissolve. 
Pin the sheet of paper, with the marked side uppermost, upon a*“ prepar- 
i) ing board,” and brush the above solution zarefully over the whole surface 
yf with a camel-hair brush, applying the solution by longitudinal and then 
), transverse strokes of the brush, so as to. cover every part, and when the 
| paper appears thoroughly wetted and will imbibe no more, drain off any 
superfluous moisture, and hang up to dry as above described. Paper thus 
Sy) prepared also keeps any length of time. 
“7 We will now suppose the operator has prepared a quantity of salted 
W paper, by one or other of the above methods, and wishes to obtain a posi- 
tive print from either a glass or paper negative. 


EXCITING THE SALTED PAPER, 


»* A sheet of the salted paper is first to be “{excited,” which may’ be done 
@ by the following solution :— 
i Nitrate of Silver . é .! ? . 1 dram. 

Distilled water . ! Lai Rs . 1 ounce. Dissolve. 
To apply this solution, pin a piece of the-salted paper upon a clean board, 
) and with a soft eamel-hair brush coat the surface thoroughly with$the 

' above nitrate of silver solution. CARE MUST BE TAKEN THAT THE 
(4) SURFACE BE THOROUGHLY WETTED ALL OVER ALIKE, AND THIS CAN 
ONLY BE DONE BY APPLYING THE SOLUTION UNTIL THE PAPER CAN 
IMBIBE NO MORE, OR THE PICTURE WILL BE CERTAIN TO PRESENT 
| strEAKs. A little practice will enable any one to apply the solution 
thoroughly to the paper, and yet have none to run off. 
_ This being done, they must be dried in the dark, or, what is better, at 
once by the fire. Papers prepared in this manner are not like those excited 
_ for the camera, where every trace of white light must be excluded; these, 
on the contrary, may be prepared in any ordinary room azay from the 
| window, taking the precaution, as soon as they are dry, to put them in 4 
- portfolio. 
| Another plan of “exciting” the salted paper is by the employment of 
} the ammoniacal nitrate of silver, as first suggested by Mr. Alfred Smee. 
This solution is prepared in the following manner. In a two-ounce stop- 
pered bottle, place two drams of nitrate of silver, and pour over it one 
ounce of distilled water. When the crystals are dissolved, ammonia 18 
_ added, a few drops at a time, and the bottle well shaken after each addition. 
The whole first becomes of a dark brown colour, from a precipitation of 
oxide of silver, but immediately the necessary quantity of ammonia is add 
_ the solution becomes perfectly clear. A few crystals of nitrate of silver are 
_ now put in, just sufficient to cause a slight turbidness, the bottle has then 
_ to be filled up with distilled water, and the solution is ready for use, 








| 
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In making this solution great care is required not to add an excess of am- |» 
monia, which can be avoided by allowing the solution to remain slightly |) 
turbid. 
Salted paper is excited with the ammoniacal nitrate of silver solution in 


precisely the same manner as described for the plain nitrate of silver solu- 


the bottle. 
PRINTING POSITIVES ON PAPER. 
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tion, of course not disturbing the precipitate which settles at the bottom of Nk 


The frames used for printing have been described in page 19, therefore Hf 


it only remains to say that the negative must be placed upon the glass, face _ 


upwards, and the prepared paper, face downwards, upon this, face to » 


face; then the back board, and the whole screwed moderately together. i 


if 


Very little pressure is required in the case of glass negatives. i 


The frame may now be carried into the light, and, in the case of a paper * 


negative, exposed to the strongest sunlight ; so also may many glass nega- '", 
tives, but a great many also of the latter are better printed by a good » 


1 


diffused light without the sun. This arises from the glass negatives, } 


particularly when varnished, being more transparent; therefore, the sunlight, ” 
if very intense, is apt to flatten down the picture, whereas by printing im 
gore time, become quite as intense, and the 


the shade, the darks, by givi 
whites more brilliant. " 

Most of the printing frames now used being jointed at the back, the 
picture may be examined, from time to time, to judge of its intensity, and, 
if not sufficiently printed, closed up again without being shifted, and again 
exposed to the hght. 

The printing process, as before observed, is very simple, but requires care, 
for if the picture be taken off too soon it will not fix up well, and if allowed 
to remain on too long it becomes too dark. But tt should be_borne im 
mind that the printing must be carried deeper than is wanted im the finished 





picture, as a certain portion mwilf@be taken out in the fixing. By attention 


to this, and with the use of the fning bath about to be described, almost 
any tone of picture may be obtained. 


TONING THE PICTURE. 
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We must now suppose the picture properly printed. The next thing is — 


to immerse it direct in the— 
| TONING BATH : 

made as follows :— 
Hyposulphite of soda ; : : - _ 2% ounces. 
Chloride of gold. : . ; : 6 grains. 
Common salt . . $ , ° . 2 scruples. 
Nitrate of silver. ; : , , 1 dram. 
Water . : i ‘ ‘ «1 pint. 
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#) Dissolve the nitrate of silver in two ounces of distilled water, then add 
the common salt, stir well together, and allow the precipitate which forms 
ito subside ; pour away the upper clear fluid, and fill up again with water, 
fallow to subside, and again pour off, three separate times ; then add to the 
iiprecipitate eighteen ounces of water and the hyposulphite of soda, and stir 
i, well together until dissolved ; lastly, add the chloride of gold, previously dis- 
solved in the remaining two ounces of distilled water, and it is ready for use. 
i} The tone of picture produced by this bath will depend upon the 
jfintensity to which the printing has in the first instance been carried ; 
ye therefore, if we want them to fix up very dark, we must print deep, to give 
i the above solution time to produce the required tone; but if a warm brown 
)yis required, then less intensity will produce the result. 

")) Having obtained the required colour, which may take from ten minutes 
“to as many hours, remove’ the print from the toning bath, and fix by 
/ immersing it in the following solution :— 


FIXING SOLUTION. 


Hyposulphite of Soda ; ‘ . 3 ounces. 
Water ‘ ais . (ee. I pint.. Dissolve. 
+, Immerse the print in this bath for a quarter of an hour, then remove it 
+) and wash it with water to remove the fixing solution as much as possible, 
} and then plunge it into a vessel of water, which must be changed five or 
six times during the twenty-four hours the print must remain in it. 
After this drain, and pin up to dry. 
» Too much care cannot be used in removing every trace of the fixing 
) solution, as this, if allowed to remain, causes the picture to fade. | 
It may be mentioned that the toning bath will ‘colour or tone ”’ some 
scores of prints, if a grain or two of on ae of gold is added from time te 
time, when its action is slow, to give the required colour. The fixing 
solution should only be used to fix half a dozen prints, and be then thrown 
away, and a fresh solution employed for other prints. 
_ But as pictures are not only printed upon salted paper but on the 
)) albumenized, it will be necessary to describe the method of making— - 


ALBUMENIZED PAPER. 


Take any quantity of the white of egg, and mix with it an equal quantity 
of water. To each ounce of the mixture add ten grains of muriate of 
“ammonia, and beat the whole into a froth. The more effectually this is — 
done the better. Then stand the basin aside, that the clear liquid may 
Settle down, and pour this off into a flat dish. 
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The paper, having been cut into the proper sizes, must be placed down oe 
upon this solution, and all air-bubbles avoided. This is best accomplished), 
by beginning at one end and gradually pressing forward. Some consider~) 
able practice is required to make the paper properly, for the solution must 
be clear, bright, and free from air-bubbles. | i 

Each sheet must remain on for a few minutes, and then be pinned up to), 7 
dry. As soon as this is the case, a hot iron should be passed over the sur-) | 
face, to set the albumen and render it insoluble. is, 

To excite for printing, dissolve two drams of nitrate of silver in three 
ounces of distilled water, and filter the solution into a flat dish. i ae 
: Float each sheet upon it for ten minutes, and again pin up to dry in thet, @ 
ark, iy 
The mode of ‘using is in every other respect the same as that described 
for the ordinary salted paper, but it has many advantages over that, not) 
only in being able to print the most delicate tints, from the picture being so", 
entirely upon the surface,,but the sheet, if placed in a portfolio, will keep, 
for days without change; whereas, with the ordinary salted, it must be). | 
used the same day as excited. | i 

If the print has an unequal, mottled appearance, it indicates that the | 
sheet of albumenized paper has not been allowed to remain on the nitrate” 
of silver solution sufficiently long. , i a 

The solution of nitrate Sf silver becomes discoloured after being:: — 
































Rh 
| 


THAMPEREOSCOPE. 


This beautiful and now well known instrument, although capable of i 








STEREOSCOPE, 





|) Professor Wheatstone, and is capable of showing pictures of any required 
size :— 


Fig. 42. 


| 

i 
My 
| 


LATINA 





) _ Two plain mirrors are fixed on a centre support, capable of adjustment, 
® which is fixed on a mahogany frame, and into this the two arms for hold- 
4 ing the pictures slide. These arms have each adjustments in all directions, 
#, so as to bring the two pictures exactly coincident when viewed through the 
ty lenses placed in front of the mirrors. These lenses are not essential to the 
f) action of the instrument, but add much to.the facility of use, and beauty 
j, of effect. In very perfect instruments, t lrors are replaced by two 
© polished prisms of glass. 
»__ The Lenticular Stereoscope, represented at fig. 43, as described by Sir 
| David Brewster, consists of a frame or box of wood having an opening 
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the stereoscope is sometimes mounted as seen at fig. 44. 


can be drawn mathematically correct as seen by the two eyes singly, pro- 
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in frontfor admission of light, and mounted with two tubes or eye-pieces) 
placed apart about the distance of the two eyes, two and a half inches ;))” | 
andin the best construction, one of these tubes has a slight lateral ° 
adjustment so as to adapt itself to any variation of width between the)" — 
eyes. Each tube is furnished with a semi-lens, so placed that the centre)” 
of each half lens may correspond with the pupils of the eyes. A cheaper La 
form of instrument is made of japanned tin. — 

For greater convenience of the effects being seen by a number of persons, | 


Outline figures of objects, such as geometrical solids, crystals, &c., that i 
duce beautiful pictures for the stereoscope, giving all the appearance of |i, 2 
perfect solidity ; but for portraits, views, &c., photography affords the only jy) | 


means of obtaining sufficiently correct representations, upon the accuracy of | 
which the almost magical effect of the stereoscope depends. 


TO TAKE STEREOSCOPIC PICTURES, 





STERHOSCOPIG CAMERA. Fig. 45. 


For obtaining stereoscopic pictures of buildings, landscapes, statuary, and 
objects not likely to move, the ordinary view-camera is that usually 
employed. Having arranged the camera so that the required view is cor- |j 
rectly represented on the ground glass, a pencil mark is made on its sur- |) 
face corresponding to some prominent object about the centre of the 
picture ; the ground glass is now removed, and replaced by the frame 
containing the prepared paper or plate ; when the impression is complete, 
the ground glass frame is again placed in the camera, and the whole | 
apparatus is moved to another position parallel to the former, and as near 
as possible at the same distance from the object to be taken. The distance 


to be observed between these two positions is from 5 to 10 inches. 
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The camera being placed in the second position as determined by the 
rules just given, ascertain if the prominent object before referred to occupies 
j} the same position on the ground glass, which is easily shewn by the 
j) pencil mark, if not, slightly move the camera until it does. The ground 
)) glass is now removed, and a picture taken as at the former position. The 
i) negatives thus obtained are printed, and the photographs from them viewed 
i by either the reflecting stereoscope, (fig. 42), for large views, or the refract- 
) ing instrument, (fig. 43), for small ones. 

When the objects are likely to move or change during the time 
required to produce the two separate impressions, recourse must be had to 
a camera fitted with two lenses of egual tocal length: the two pictures are 
then taken simultaneously in the usual way; but the pictures so taken 
j) require to be reversed (or the right hand picture to be placed on the left, 
} and the lett hand picture on the right,) in order to obtain a proper effect 
) when viewed in the stereoscope. The foregoing plan with a two-lens 
camera is a very excellent one, and if care be taken to prepare the paper 
or plates equally, the result is perfect. 


The difficulty of equally preparing two separate surfaces is, however. 


avoided by the very ingenious contrivance of Mr. Latimer Clark, repre- 
sented in fig. 45, page 63, and which will be found extremely con- 
venient, particularly for views :— 

The camera is of the usual kind employed for portraits, and is placed 


— 


upon two adjusting bars which are connected together at the back by another 


bar, which being attached to the camera keeps it in the required parallel 
position with regard to the object to be copied. The front end of one baris 
attached to, and capable of being moved by, a tangent screw, by which the 
arc through which the camera moves is capable of adjustment to suit 
different distances. 

At the back of the camera is fitted an oblong frame and slide, capable 
of holding a glass or other plate sufficiently large to form the two required 


pictures. In the centre of the frame is an opening of a proper size for — 


one picture, and the whole is so arranged, that by pushing the camera from 
side to side it is moved through the proper distance for the stereoscopic pic- 


ture; the prepared plate is thus exposed at two different parts to the 


influence of the two pictures formed by the lens. 

The method of manipulating is very simple. The apparatus is placed 
opposite the object, the front bars adjusted for the distance it is off, and 
the focus obtained in the usual manner by means of the ground glass 
frame. The position of the adjusting bar is known to be correct when 


any one part of the object: occupies the same position on the ground-glass _ 


when the camera slides from side to side. If it does not do so, the 
adjusting bar is altered by turning the head of the tangent screw either 0 
the right or left until this effect is produced. The ground-glass frame is 
now removed, and the sliding back containing the prepared plate pushed 
into its place until it arrives at the brass spring stop, which tends to check 
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its further advance. The camera is now drawn to the right-hand side, the 
loor raised, and the cap of the lens removed for the time required to pro- 
luce an impression ; when the cap is replaced, the camera 1s moved to the 
left hand, the spring depressed, and the camera back pushed in to its fullest 
extent ; the cap is again removed, and when an equal time has elapsed as 
‘was given at the first exposure, the cap is replaced, the sliding door shut, 
the hack and plate removed into the dark room, and the operation com- 
pleted, as described at page 41, and following pages.* 


| 
| 


PHOTOGRAPHS OF MICROSCOPIC OBJECTS. 


Very beautiful copies of microscopic objects can be obtained by the pho- 
tographie process, especially that with iodized collodion, possessing all the 
frarkings and detail of the most minute objects. Mr. J. Delves, of 

Tonbridge, who has produced some most beautiful specimens, has given 
the following description of the arrangements necessary, and which is 
extracted from the ‘ Microscopic Journal” : — * 

_ “The only arrangement necessary for the purpose is the addition to 
the microscope of a dark chamber, similar to that of the camera-obscura, 
having at one end an aperture for the insertion of the eye-piece end of 
the compound body, and at the other,a groove for carrying the ground- 
glass plate. 

“This dark chamber should not exceed 24 inches in length (the size 
which I have found best to adopt): if extended beyond this, the pencil 
of light transmitted by the object-glass is diffused over too large a surface, 
and a faint and unsatisfactory picture is the result. The eye-piece must 
be removed from the compound body, and the object (being well illumi- 
nated by reflection from the concave mirror) must be adjusted and focussed 
upon the ground-glass plate.t In the production of positive pictures a 

slight difficulty here arises, dependent upon the ‘over-correction’ of the 
object-glass. The effect of this ‘ over-correction’ is to project the blue 
rays of light beyond the other rays of the spectrum, and as the chemical 
properties of light reside in the violet and_ blue rays, it becomes necessary 


that the plane of the sensitive plate should coincide with the foci of these — 


rays, and it must therefore be placed beyond the surface at which the best 
definition is seen; this amounts to some distance with the lower combi- 
nations, and decreases with the increase of magnifying power. 

“For the production of negative pictures, the ordinary illumination 
is not sufficient, and recourse must be had to the sunbeam, which should 


* More complete details on this subject are given in a publication, “ How to take Ste 
reoscopic Pictures,” by W. Ackland, price 1s., post free for 14 stamps. 
The microscope must be placed in a perfectly horizontal position, in order to adapt 
it to the dark chaniber. 
F 
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i be reflected upon the object by the plane mirror when powers are used 
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not exceeding the quarter of an inch combination. Jt is not necessary 
here (when producing negatives by the sunbeam) to allow for the ‘ over- 


correction’ of the object-glass, but merely to focus the object carefully upon 


the ground-glass plate. 


“In the production of negative pictures, a moment's exposure to the 
sunbeam is sufficient when using the lowest powers, and with the highest 


I have varied the time from five to ten seconds.” 
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view them, and which form such interesting objects for that instrument, 
are produced on the same principles as ordinary photographs, only employ- 
ing very short focus object glasses of the same character as those employed 
for microscopic investigation, and adjusted for the chemical focus. An 
ordinary microscope, by some slight modification and arrangement, as 
employed and suggested by G. Shadbolt, Esq.,* but following the principle 
of this “Guide,” to give only one process which may appear to me the 
simplest and best adapted for ordinary use, I must recommend the 
apparatus represented at fig. 1], invented by W. Hislop, Esq., and fully 
described by that gentleman in a paper read before the North London 


Photographic Association, October 28, 1857, and given in extenso in “The — 


Liverpool and Manchester Photographic Journal,’ December Ist, 1857, 
page 264, 

The micro-photographie apparatus, fig. 11, as described by M. Hislop, 
“consists of a mahogany board, about three or four feet long, six inches 
wide, and one inch thick, having two uprights at one end. , Between these 
two uprights a small box slides up and down for adjustment to the centres 
of different sized negatives. This box is open at hack and closed in front, 
having affixed thereto a ruder brass fitting, with rack and pinion adjust- 
ment; on the axis of the pinion is a graduated micrometer head, with an 
index, by means of which the exact position of the object glass may be 
read off for any distance of the negative. The object glass is screwed to 
 * See a full description of this method in “ The Liverpool and Manchester Photographic 
Journal,” for November 15th, 1857, page 241. 


The minute photographs which require the aid of the microscope to 
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©) the inner end of the brass fitting, and stops of different sizes fit in to the 
Y | font of the tube. At the back of the box is a fork-shaped piece of brass, 
in which the dark frame is made to slide into position, or it may drop into 
a groove, as in the ordinary camera. This dark frame is made of brass, 
the back fastening in with a simple catch, and having openings back and 
front, which are closed by stops turning on centres. The front one is 
moved aside in exposing for a picture, and the back one is opened for 
focussing, which is now performed through the glass. The negative 
is placed in an ordinary frame, such as-is used in dark slides, and this 
frame is held by means of eccentric buttons, upon a carriage which slides 
backwards and forwards, according as a larger or smaller picture is required. 
If natural light is to be used, the apparatus is inclined near a window, so 
that the whole points towards the sky, as it may be maintained in a hori- 
zontal position, and a reflector be used to take the light through the system. 
A piece of black velvet must be thrown over the box before the plate is 
| exposed, so as to exclude all light but what passes through the object-glass 
“For artificial light, I use an argand gas-burner, and make the rays paral- 
lel by placing a large Jens against the negative. The position of the burner 
being carefully arranged so as to throw the rays into the aperture of the 
| object-glass, I then focus by means of a piece of finely-ground glass or dried 
collodion film, placed in the dark frame, and viewed, both apertures being 
open, by means of a lens. The distance of the chemical focus I ascertain 
by experiment. When this focus is obtained, I read off the micrometer 
head, and mark the reading against another mark, showing the exact 
position of the carriage carrying the negative. I then know the precise 
position of the object-glass for that particular distance of negative. | 
 &] prefer a negative of small intensity, but of course having all the 
details. With such a negative and a good gas burner, the time will be 
from ten to sixty. seconds.” 
_ The slips of glass employed are the same as those used for mounting 
microscopic objects, and those only should be used which are free from 
scratches on their surfaces, which may be easily ascertained by a magnifier. 
The plate is watered with collodion, and excited in the usual manner; and 
after having exposed the same to the small camera, the picture is deve- 
loped with the following mixture : 


Pyrogallic acid @eesseseeevseen eee 8 ee & & 9 grains. 
Citric acid. ..... Saree MRay Ss Aste erste 1 grain. 
Distilled watery ovine isa... 1 ounce. 


The development may be watched by. a hand magnifier, and when 


) 
) 


sufficiently done, be carefully washed with water, set in solution of hypo-. 


sulphite of soda, again washed with carefully -filtered water, and dried. 
The film containing the minute photograph must now be protected 
from injury. For this purpose, ‘fa mounting plate is prepared, consisting of 
a plate of metal, which may either be supported upon the ring of a retort 
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stand or upon three legs fitted into it. This is placed over the flame of a 


i) lamp, and heated till it is warm, but not too hot. The slides are laid on 
the plate, a minute drop of Canada balsam placed on each, and a carefully 


cleaned disc of thin microscopic glass, previously warmed, and dropped 


it upon it. The slide is left for a quarter of an hour or longer on the plate 


Me {o harden the balsam; it is then cadled and clénted of with a soft cloth” 





HINTS ON FOTHERGILL’S PROCESS. 


BY WILLIAM ACKLAND. 
In the Times of April 25th appeared aletter from Mr. Fothergill, announc- 


ing the discovery of a new dry process, which, in my hands, has proved so | 


successful that I have deemed it advisable to give a minute description of 
the mode of manipulation; but, prior to doing so, it may be mentioned 
that this process is far superior to the Collodio-Albumen, Gelatine, Meta- 
Gelatine, or Oxymel process, possessing a hard surface when dry, is very 
quickly prepared, yields negatives of great softness and delicacy, developes 
with rapidity, and if an opinion may be formed from no deterioration or 
stains on plates after being prepared a month, we may safely infer they will 
keep any length of time. 

Before entering into a description of the manipulations, I propose to give 
directions for preparing the various solutions. These solutions are— 


Ceansing Mixture. - Pyrogallic Acid Solution. 
Todized Collodion. Silver Developing Solution. 
Prepared Albumen. Fixing Solution. 


Bath Solution. 
CLEANSING MIXTURE. 
ounce, 


Tripoli d ‘ : ; 
Common Washing Soda ounce. 
Filtered Water . : ‘ 4 ounces. 
Dissolve the washing soda in the water, then add the tripoli, and shake 
well together until perfectly mixed. 


IODIZED COLLODION. 


From a series of experiments I infer that the main point of success in 
this process turns on the employment of a suitable Collodion, or, at least. 
that different kinds of Collodion will require far different manipulations. 
My first experiment was made with a Collodion, introduced by myself for 
the Collodio-Albumen process, but with this my success was very limited, 


tol po]ms 


| 





and after various trials a 
to with perfect success. 
Thornthwaite, ready for 
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formula suggested itself, which has been adhered 
This Collodion is supplied by Messrs. Horne and 


use, under the name of “ lodized Collodion for 


Fothergill’s process.” It keeps good any length of time, and the manipu- 
lation here given refers especially to this Collodion. 


_ into ameasure, which wi 


PREPARED ALBUMEN. 


_ Take three eggs, carefully separate the yolk and germ ; pour the white 


ll give about 18 drachms of Albumen. Add to 


this, one ounce of water and nine drops of liquor ammonia ; stir the whole 
together with a glass rod for two minutes, then leave it to rest for about 
twelve hours. Then strain through fine muslin, and store away in a 


bottle for use. 


‘ 


Albumen, thus prepared, will keep good a considerable time, but must 

_ be diluted with an equal bulk of water, and filtered through sponge, just 

prior to being poured on the plate. Decomposition shows itself by the 

_ fluid becoming opaque, and with stringy masses floating with it. When 
this occurs, reject it at once, and prepare a fresh quantity. 


BATH SOLUTION. 


Nitrate of Silver fused . ‘ } ] ounce. 
ee Iodide of Potassium : a Be 2 grains. 
« Glacial Acetic Acid : ‘ ; 4 drops. 


Distilled or Filtered Rain-water . 12 ounces. 


Dissolve the Nitrate of Silver in three ounces of the water, and the Iodide . 


of Potassium im one oun 


ce of water. Mix these two solutions, shake well, 


then add the remaining eight ounces of water, and filter to separate the 
yellow precipitate which is formed, and to the filtered liquid add the 


Acetic Acid. 


This solution will remain in perfect action sometimes for months, merely 


requiring the addition o 


fa little fused Nitrate of Silver to be added from 


time to time, to keep up the solution to its original strength. 


PYROGALLIC SOLUTION. 


Pyrogallic Acid ; . ‘ ‘ 8 grains. 


Citric Acid 
Distilled or 


; : : . 2 grains. 
Filtered Rain- water ; 4 ounces. 


Dissolve and Filtered. 


This solution will not 


keep good more than a few days in summer. 


The above strength of Developing Solution is to be employed when the 


operating-room 1s about 


60° I’. ; but the quantity of Pyrogallic Acid must 


he diminished one-half in summer and doubled in winter. 


> 


ee EE ee Se oo we tg ESOS ee 


ae 


ov 
ee gee 





we Hw we 


——-s 
———a 


See SS 


Seat 


+e eS 


a nse en te 
ss 


upton 
—— 


pee det 


—- 





FOTHERGILLS PROCESS. 


SILVER DEVELOPING SOLUTION. 


Nitrate of Silver . Sy tine aU, Qralng. 
Distilled or filtered Rain-water 4 ounces. 
Dissolve. 


FIXING SOLUTION. 


Hyposulphite of Soda . MBA tht 4 ounces. 
Water , : 4 ; . 16 ounces. 
Dissolve. 

CLEANING THE PLATE. 


It is advisable to use none but the best patent plate-glass, and the edges 
should be just sufficiently ground to prevent the sharp corners cutting the 
fingers. ‘To clean these, pour a tea-spoonful of the cleansing mixture over 
the centre of the plate, and with a pledget of linen, well rub it over every 
part of back and front; then rinse it in a basin of cold water, or hold it 
under a tap so as to remove every particle of the mixture; next, without 
waiting for the plate to dry, remove all traces of moisture with a linen 
cloth, and polish with another linen cloth, holding the plate by the cloth, 
and not by the hand, so as to prevent the slightest grease being communi- 
cated to it. The cloths employed should be of a material sold as “ fine 


diaper,’ and must be well freed from grease or soap, by careful washing in _ 
soda and water, then plentifully rinsed in water and dried; also the one. 


used as a polisher should be kept quite dry. Occasional breathing on the 
plate during the polishing, and then holding it obliquely, so that the 
moisture deposited may be seen by reflected light, will serve to point out 
whether a plate is clean or not. If the moisture of the breath is deposited 
in patches, more cleaning is required; but if the deposit is evenly spread 
over the whole surface, it may safely be considered as clean. Glass plates, 
after being once used, require to soak an hour in a solution of four ounces 
of common washing soda to one pint of water, so that the hardened coating 
may be softened and easily rubbed off: they have then to be cleaned as 
before mentioned for new plates; but, should the surface have an iridescent 
appearance, through a slight reduction of silver, it will be necessary to soak 
in a mixture of equal parts of common nitric acid ‘and water for ten 
minutes ; then rinse in water, and proceed to clean as before described. 


COATING WITH IODIZED COLLODION. 


Before proceeding to coat the plate, it is necessary that the Iodized 
Collodion should have been allowed to stand for an hour or more, so that 
any floating particles may fall to the bottom; and in all cases the dust and 
dried crust of the Collodion which may adhere to the neck of the bottle must 
be carefully removed, otherwise spots or stains will be produced on the plate. 

If particles of dtst are floating in the air of the operating room, it will he 


‘useless to attempt to coat a plate, as they will deposit themselves on it and 


Serve as a nucleus for a stain im the after process, For this reason it is 
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second finger of the right hand; press the ball at 7 inwards with thethumb, 
and apply the concave part to the centre of the glass plate; remove the 
pressure of the thumb, and the plate will be found to adhere. 

When such is the case, transfer the ball to the left hand, and hold it so 
that the glass plate shall be horizontal; then remove the stopper from the 
Iodized Collodion bottle, and, holding it in the right hand, pour the 
Collodion on the glass plate in sufficient quantity to form a circular pool 
extending to near the edges; next incline the plate so that the fluid may 
flow to corner No. 4, fig. 1, then to No. 3, then to No. 2, and drain the 
superfluous Collodion back into the bottle by corner No. 1, holding the 
plate in a vertical direction. Give the plate a rocking motion on the neck 


of the bottle by very lightly raising and depressing corner No. 4, so that - 


any lines or furrows which are found may run into each other. Continue 
this until the covered surface of the plate appears thoroughly set from the 
evaporation of the ether ;* when this takes place, compress the ball of the 
plate-holder, and detach it from the plate. Now lay the plate collodion-side 


Fig. 2. 





upwards on a glass dipper andplunge it with onedownward movement in the 


* Collodion operators will understand that a longer interval, by about one-fourth, must 


be allowed to elapse between coating the plate, and immersing it in the bath, than in the, 
ordinary Collodion Process, ’ 
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1 Collodion Dipping Bath (Fig. 2), filled to within an inch of the top with 
})) the Bath Solution, made, as before described, and carefully filtered.* 

t The collodionised Plate is allowed to remain in the bath one minute ; it 
4) is lifted out two or three times, in order to facilitate the removal of the oily 


|, appearance which the Plate now presents. When the surface appears uni- 
) formly wetted, the plate is removed from the dipper, the excess of solution 
® drained off, and very gently washed (back and front) in a basin of clean 
) water, until the greasy appearance presented by the film on being wetted 
}, with water is removed. It is then placed collodion-side upwards in the 
}) Well Bath, fig. 3, into which (for a stereoscopic size plate) 2 ounces of 
+) distilled or filtered rain-water, has been introdueed. The Well Bath is 
) now agitated with some violence for about 30 seconds, so that the 


water may thoroughly mix with the moisture on the film. 


Fig. 3. 





_ The plate is then removed by the aid of a silver wire hook, drained for one 

minute, with one corner resting on clean filtering paper, and is then ready 
! to receive the coating of albumen as described hereafter. 

The water in the Well Bath serves for preparing one plate only and must 

- then be thrown away, and another quantity employed for the next 


plate. 
Fig. 4. 








When sufficiently drained, attach the globe plate-holder to the Plate, and 
bring it horizontal, then pour over its surface dilute Albumen, made as 
follows :—Take of the prepared ~Albumen, made as before described, and 
distilled or filtered rain-water, of each half-an-ounce, stir together with a 

_ clean glass rod, and filter through a fragment of sponge, slightly plugged 
into the neck of a clean glass funnel. 


* This, and all other operations (except exposure in the camera), must take place in 
a room from which white light is carefully excluded. 














_ with some violence, so as to agitate the water thoroughly for ten seconds ; . ie 
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Pour (for a stereoscopic Plate) one drachm of this dilute Albumen over | i 
the surface, so as to cover every part; drain off, and again pour on and off, — 
siz times ; ultimately, drain off as much as possible of the excess of the | De. 
Albumen, and place the Plate face upwards in a washing-tray, made as , a 
fig. 4, previously filled with water; shake the tray from side to side , a , 
drain off the water, and again fill the tray by pouring fresh water into it, so 
as to fall at the part a of the tray, and not on the surface of the film. Again - | ~ 
agitate for ten seconds, throw out the second water, fill up and agitateagain ; | 
for another ten seconds; then lift the plate out with a silver hook, and | 
stand up to drain and dry, in a dark cupboard perfectly free from light, with - _ 
one corner resting on two or three thicknesses of filtering paper; so that | — 
the upper surface may touch the wall at one point only. \a 

It is found most advisable to reject the Albumen after being once used 
and to coat the next Plate with another quantity. | 

In coating with Albumen, the presence of air-bubbles or dust must be 
guarded against. The former can easily be done by taking care, in pouring , | 
the Albumen into the measure and on the Plate, not to pour so as to . 
generate air-bubbles in the liquid. But should any be detected, hold the 
Plate horizontally, and give it another coating of Albumen, then incline. 
the Plate so that the bulk of the liquid shall pass over and carry off the 
bubbles with the running stream. Dust on the plate must be prevented by 
operating in a room as free from this photographic enemy as possible. 
When these Plates are thoroughly dry, they may be placed in the camera 
backs, or stowed away in light-tight boxes, and carefully protected from 
chemical or sulphurous vapours, and as far as can at present be judged, 
they will keep an indefinite time, as not the slightest deterioration or loss of . 
sensibility has occurred in plates kept a month in summer. 
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EXPOSURE IN THE CAMERA. 5; i 


The time of exposure in the camera varies according to the intensity of _ 
the light, and the aperture and focal length of the lens ; therefore, to give — 


but at all times expose for the deepest shades, as the high lights are but little 
liable to injury from over-exposure. 


the exact time would be impossible, but as a general rule, a light building : 
well illuminated by sunlight would require about :-— 

3 minute with lens of 4 in. focus, and $ in. stop. | 

] 39 5 39 4 39 

13 “ 10 e ee 

3 ) 14 ”? = ” 

4 ed 16 >» eee 
A light building with foliage requires about one-fourth longer exposure ; ; 
but for masses of rock, and foliage of a dark character, three or four times | 
the exposure above stated. In winter, all these exposures must be doubled ; | 
; 
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all DEVELOPING THE IMAGE. 
) The Plate, on being taken into the operating room, is placed on a level- 


oe 
ijling stand, and distilled or filtered rain-water poured over it for halfa 
j minute, so as completely to moisten every part of the surface and remove 
jany particles of adherent dust; then drain slightly, and pour over its sur- 
i face a mixture of (for a stereoscopic Plate) one drachm of silver developing 
solution, and four drachms of pyrogallic solution. Pour this on and off re- 
i peatedly, from opposite corners. so as to keep it constantly on the move. 
) The image appears rapidly ;* but should the developing solution become 
}) turbid, throw it away, and mix a second quantity, and if the development 
Hu) appears unequal, wash the Plate with water, drain slightly, and pour on 
|) newly-mixed developing fluid repeatedly, to the weakest part, until an 
7 equalisation is effected ; then cover the whole surface, and continue pouring 
7) on and off until the image is sufficiently intense. Lastly, wash so as to free 
§ the surface from the developing fluid, and the picture is ready for fixing. 
In general,.a good picture takes from two to four minutes to develope, and 


Bie of exposure has been given. An under-exposed picture has a dense sky, 
"+ but the details in the deep shades are deficient ; whereas in an over-ex- 
"posed picture the details are well out, but the sky is transparent and 
©) generally of a reddish tint; such pictures, moreover, possess no contrasts of 
»)/) light and shade; whereas when the proper amount of exposure has been 
~~ given, the sky is perfectly opaque, the middle tints finely developed, and 
1) the details apparent in the deepest shades with perfect contrasts of light 
and shade. 
! FIXING THE IMAGE. 
The Plate, having been thoroughly freed from the developing fluid by 
washing, is placed on the levelling stand, and the surface covered with 
fixing solution. In a minute or two the yellow opalescent colour of the 
film will disappear; when this occurs, well wash with water, and lean the 
plate against the wall to drain and dry. The surface, when dry, is suf- 
ficiently hard to resist any slight violence; but as a further protection, 
warm the plate slightly all over near a good fire, then pour over its surface 
Horne and Thornthwaite’s Negative Varnish in the same manner as Collo- 
dion is applied. Allow the superfluous varnish to drain back into the 
bottle ; hold the plate again before the fire until the whole of the spirit is 
_ evaporated, and, when cold, the plate is ready to be printed from, so as to 
_ produce any number of positive pictures, on either paper or glass. 
CONCLUDING HINTS. 

' Clean the glass Plates carefully with very clean cloths, avoiding especially 
those used to wipe the hands after coating with Albumen. 


* Ifthe temperature of the operating room is allowed to fall below 60°, the develop- 
» ment proceeds more slowly, or even ceases altogether. In such cases heat the developing 
solutions to about 80°, and renew as often as necessary. 
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= the condition of the sky will serve to indicate whether the proper amount — 


" 









FOTHERGILL'’S PROCESS. 7° 

a Filter the Bath Solution whenever about to prepare a lot of plates; and, | 

when not in use, keep it in a stoppered bottle m a dark corner of the ie 

-operating-room, so that the full glare of daylight may at no time fall on it. “ 

: Allow the Collodion to set thoroughly before immersion in the Nitrate 

| Bath, or it may become detached in washing or after fixing; but, as a 

| matter of course, this must not be carried so far that any part may become _ 

dry, or the Nitrate Bath will act unequally on the film. fis 

Todized Collodion that has become too thick for use by evaporation, may | ~ 

be diluted with rectified Sulphuric Ether; but Methylated Kther must not | 

| be used for this purpose. oa 

| After sensitising the Collodion film, wash as described, and do not allow 
| 





water to fall directly on the surface of the plate, or unequal patches will 
show themselves in developing. 9° 

The dilute Albumen that has been employed to coat one Plate must be 
thrown away, and a second quantity taken for the next Plate. 

Use two globe plate-holders, one for collodionizing the Plate, and the 
second for coating with Albumen, but carefully avoid using the one  - 
ordinarily employed for the Albumen to coat a plate with Collodion, as 
Albumen would thus be introduced into the Bath Solution, which would | 
| speedily spoil it for the purpose. : : 
4 Handle the coated Plate as little as possible, and always wash the hands — 
after coating with Albumen, before removing another plate from the bath ; a 

indeed, never take up a Plate without washing and drying the hands ona ~ 
clean towel. Fe 
Give a full exposure in the Camera, or the resulting negative will be .— 
harsh, and produce black and white prints without middle tints. fi 
Keep the glass used for the developing mixture perfectly clean. . 
Take especial care that no gleam of white light falls on the Plates during — 
preparation or drying, and stow away in light-tight boxes of mahogany oe a 
tin, if not required for immediate use. 

Guard against over-development, as a comparatively weak negative by 
this process will print well, owing to the nature of the deposit forming the 
shades having a greater action in stopping the light whilst printing, than 

‘ that produced by the ordinary Collodion process. 
I have thus given what I hope will prove a clear description of this 
beautiful process, and as success with it follows only from paying attention ~ 
to minute particulars, I would ask those who are led to make a trial of it | 
from my description to strictly follow the plan [ have laid down, as a slight 
alteration of manipulation frequently gives rise to vexatious failures. Should 
any difficulty arise, I shall be happy to answer any queries by post; but it 
would much facilitate my doing so if such queries were written on paper, } 
distinct from the letter which accompanies it, leaving sufficient space be- | 
tween each query for my reply. WILLIAM ACKLAND. 

123, Newgate-street, London, E.C,, Sept. 1st, 1858. ' 
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IODIZED COLLODION. 
FOR FOTHERGILL’S PROCESS. 


This Collodion is supplied ready for use, and each sample is caretally 
| ested by Mr. AckLanp, so as to ensure constant uniformity. 







2 ounces, in Bottle .. 2s. 

4 ounces, in Bottle ; 4 : 3s. Gd. 
10 ounces, in Bottle ee ; is. 

One Pint (20 ounces), in Bottle . 15s. 


| This Collodion is only supplied in the above quantities. Each bottle is 
+ secured by a label bearing the name of Horne anp THorNTHWattE, with- 
: i / out which none is genuine. 

a SENSITIVE PLATES. 

Ready for exposure in the camera, prepared by Fothergill’s method, 
 Cander Mr. Ackland’s superintendence, ) are supplied by MESSRS. HORNE 
BAND THORNTHWAITE, at the following prices :— 


Bi 





a; ; Mahogany Plate 

















3 Boxes to hold bees tpn 
8 jone dozen Plates} 1 dozen Plates, 
aan | Each. Each, eh 
oe LB) Bra ag Be tt ok 
ay 62 by 31 stereoscopicsize 0 7 6 | 9 Sw PO 26 
ci gi ., 23 perdozn— | Q 5 9 0 2 0 0-1-0 
| Se 33 0.6 POF BO TS 
& ete es 0 8 Of 0.2 61-0 t 8 
| res tee is 011 0/03 0] 0 2 0 
Bo Pi eee 2 0-138 6! 0 3 6/0 2°6 
* Sto. wee. 016 0) 0 4 6/03 0 
i Re. = 018 6/0 4 9/70 3 4 
fio, 8 s 160 8 661 0 4. 6 
12° - 4510 ¥ 1°15 ie Bi Sl 0° 6<.6 
is . Immediate Sizes, not in this List, charged 20 per cent. more than 
, the above Prices. 
_ Globe Plate Holders (fig. 1) 4s, 6d. each. 
| Well Baths (fig. 3.) for Stereoscopic Plates, 3s. 
| s.. a. ie 
' For 7 x 6 plates 4 6] Forl0 x 8 plates P18 
-z For 9 x 7 plates 5 6|Forl2 x 10plates. .10 6 
f Washing Trays (fig. 4), for Stereoscopic Plates, 3s. 
Por 7 x 6 plates 4 6] Forl0 x 8 plates 7 6 
( For9 x 7 plates .14 6]| For12 x10 plates 10 6 


i 


Silver Wire.Hooks, 1s. 











